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LEACHATE MANAGEMENT PLAN

INTRODUCTION

This Leachate Management Plan wilt supplement the accompanying Permit Application,
Construction Plan and Operating Plan for this facility.

A leachate collection system utilizing dual leachate/gas vertical extraction wells will be employed
at this facility. Leachate will be pumped from the extraction wells to underground leachate
storage tanks. A leachate storage lagoon will be used to provide additional leachate storage
capacity. Leachate will ultimately be disposed of by discharge to a publicly owned treatment
works (POTW) or other permitted treatment facilities.

This plan addresses leachate generation, implementation and routine operation, disposal,
monitoring, time of operation, inspection, and maintenance of the leachate control systems.

LEACHATE GENERATION

In the initial stages of operation, Leachate generation will be dictated by the removal of leachate
necessary to lower the average head to about 2 ft above the asphalt liner. Once the leachate
head has been lowered to this level, leachate generation will depend primarily on the impact of
precipitation percolating through the surface. After the final cover has been placed, leachate
generation should decrease substantially.

The U.S. Army Corps of Engineers' Hydrologic Evaluation of Landfill Performance (HELP version
2.03 and 3.01) computer program was used to estimate leachate generation from the facility.
HELP uses daily climatological data to estimate various components in the hydrologic regime for
a municipal waste disposal facility over extended periods of time. Leachate generation was
estimated by observing percolation through the cover. Assuming that the in-place waste is at field
capacity, all water that percolates through the cover becomes leachate. Because waste is
generally well below field capacity and has the capacity for some additional moisture storage
when deposited, this represents a conservative assumption.
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Percolation through the cover was estimated for the facility during the operating period and after
closure. HELP predicted that an average flux of 2.34 inches/year, or 363,800 ff/year would
percolate through the cap during the operating period. After the closure period, the average flux
would decrease to 0.018 inches/year, or about 2,832 ff/year. This simulation was based on
actual climatological data for Rockford, Illinois over a 25-year period from 1959 through 1983.
Output files from the HELP simulations are provided in Appendix 1.

Water balance calculations, as detailed in Appendix 2, accounting for percolation through the cap,
leakage through the liner, and changes in head level, were performed to simulate the change in
teachate head over time. A target leachate level of 2 ft was chosen, representing the lowest
leachate level obtainable without jeopardizing the integrity of the liner during well installation. For
leachate extraction and storage calculations, 1,200,000 ff/year was selected as a conservative
estimate of the potential pumping rate. It should be noted that this is a theoretical estimate, and
in field conditions, leachate removal may be limited by well recharge and/or leachate levels may
decrease faster of slower than anticipated. Accounting for these factors, the leachate removal
rate will be adjusted accordingly. After closure, the required removal rate was estimated to be,
at a maximum, equal to the percolation through the cover, or 2,832 ff/year.

IMPLEMENTATION

The facility is currently equipped with a leachate collection system that will continue to function
throughout the unit's operating life. The entire unit is underlain by a sand drainage layer
immediately above the asphalt liner. In the northwest portion of the unit, where the liner elevation
is lowest, this sand drainage layer is equipped with a collection piping network that connects to
leachate collection manholes. Also, a number of dual leachate/gas vertical extraction wells are
already in existence at the facility. Leachate will manually pumped from these wells to a storage
lagoon or tank truck on a rotational basis. Wells that exhibit consistently good recharge
characteristics will be equipped with a dedicated, level-actuated, submersible pump and
appropriate appurtenances to convey leachate to designated storage areas. Prior to completion
of the final cover system and construction of the proposed leachate storage lagoon, leachate will
be pumped and/or trucked from the individual extraction walls, manholes, or storage tanks to the
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existing lagoon. Once the proposed leachate storage lagoon has been constructed and is fully
operational, the existing storage tagoon will be abandoned and waste will be placed over the
emptied lagoon. All existing leachate wells and manholes, however, will be abandoned or
removed as a permanent and more automated leachate collection system is installed. The
locations of all existing leachate collection system components are detailed on Sheet B-6 of the
site developmental drawings.

Upon issuance of a permit, permanent dual leachate/gas vertical extraction wells will be installed
around the perimeter of the facility where the depth is currently close to final elevation. Perimeter
wells will be spaced approximately 200 ft apart on center. Interior wells will be installed in a
rectangular grid pattern with a similar spacing after final cover has been installed, no later than
the year 2001. The locations of the proposed wells are detailed on Sheet B-7 of the site
developmental drawings.

Permanent dual leachate/gas vertical extraction wells will be constructed of 8 in. (min) diameter
PVC or HOPE pipe, perforated or slotted on at least on the bottom two-thirds of the pipe. The
boreholes for these wells will be 36 inches in diameter and will extend to a depth corresponding
to the top of the sand drainage layer that lies above the existing asphalt liner. The borehole will
be backfilled with gravel to a level at least 1 ft above the perforated section. The remainder of
the borehole will be filled with at least 4 ft of backfill material, followed by a 3-ft bentonite seal,
and finally a low permeability material equivalent to that used for the low permeability layer. Each
well will be equipped with a well head assembly that will allow the collection of leachate samples
and a dedicated submersible, explosion-proof, corrosion-resistant pump.

Leachate from the pumps will expel into an appropriate collection assembly and allowed to drain
via gravity into underground leachate storage tanks. Underground storage tanks will consist of
10,000 gallon double-walled fiberglass or steel tanks. Two underground storage tanks will be
installed at the facility, one at the east end and one at the west end. Each underground storage
tank will be equipped with a load out pump. Leachate will be trucked from the underground
storage tanks to the leachate storage lagoon or directly to other treatment facilities. Leachate
collection system pipe capacity calculations are detailed in Appendix 2. Each underground
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storage tank will also be equipped with a sensor that will automatically alert the landfill operator
in the case that the tank becomes full.

The leachate storage lagoon will provide on-site storage capacity for at least five days worth of
accumulated leachate, in accordance with 35 IAC 811.309fd). Based upon the anticipated
removal rate specified above, a minimum of 16,500 ft3 (123,000 gallons) of storage capacity will
be necessary. If a significant reduction of leachate generation occurs after closure, the capacity
of the 5-day storage facility may be reduced accordingly. However, a storage capacity of at least

1350 ft3 (10,000 gallons) will be available at all times.

The leachate storage lagoon with be constructed with a witness zone and a secondary
recompacted earthen liner with a 30 mil (min.) Very Flexible Polyethylene (VFPE) liner. The
storage lagoon may be equipped with an aeration device to promote biodegradation of organic
constituents in the leachate. The leachate storage lagoon will be bounded on all sides with a 6
ft chain link fence to prevent unauthorized access.

ROUTINE OPERATION

For an initial period of approximately three to five years, leachate will be removed in larger
quantities than it is generated to facilitate the lowering of the average leachate head. The total
removal rate will depend on the recharge rates of individual leachate extraction wells. Leachate
removal from individual wells will be monitored periodically to provide information on the leachate
production from various sections of the fill area. The overall removal rate will be measured with
a flow meter in the sanitary sewer system connection. A significant decrease in leachate removal
should be encountered after the placement of final cover has been completed.

Initially, the leachate accumulation in the storage lagoon will be checked on days during, and
immediately following, major rainfall or snowmelt and at least every two weeks. Based upon the
actual leachate accumulations observed, this frequency may be varied as appropriate. As
necessary, leachate accumulation will be removed to retain storage capacity. Leachate will either
be pumped directly to a permitted sanitary sewer system connection or to a tank truck for off-site
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disposal. In this manner, the landfill operator will have complete control of the flow of leachate
from the lagoon at all times.

During transfer operations care will be exercised to prevent spills. All fittings will be maintained
in a tightly secured condition to minimize dripping. During winter operation, all exposed hoses
and piping will be drained when not in use, or buried, heat-traced, insulated, etc. to prevent
freezing. Should a spill occur, sorbent materials will be used to soak up the spill, and the spent
sorbent and any contaminated soil will be removed and landfilled.

DISPOSAL

The primary method planned for disposal of leachate generated by this facility will be off-site
treatment at a publicly owned treatment works (POTW). This will be accomplished via a direct
connection to the Rock River Water Reclamation District (RRWRD) sewer system, which is
tributary to the District's sewage treatment plant. If necessary, this transfer of leachate could also
be accomplished using tank trucks.

Disposal of leachate from this facility is currently authorized by the RRWRD's Permit No. 122G
and IEPA-DLPC Waste Stream Permit No. 850518. The on-site connection/extension to the
District's sanitary sewer system is authorized by IEPA-DWPC Permits No. 1991-EN-2120 and
1991-HB-2118. Copies of these Permits and the Permit Application for the sewer
connection/extension are provided In Appendix 3.

The RRWRD sewage treatment plant is the POTW that serves the City of Rockford. As such,
its discharge must meet the requirements of 35 IAC 309, and its operation is by an operator
certified under the requirements of 35 IAC 312. Leachate from the subject facility will constitute
only a small percentage of the plant's influent flow, much less than 50 percent.

The Rock River Water Reclamation District does not currently impose any flow restrictions on
leachate discharged by the facility. Should concentration restriction or mass loading restrictions
be enacted in the future, any required on-site pre-treatment facilities will be installed. This and
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the issuance of the District's Permit No. 122G show compliance with the requirements of 35 I AC
310.

At this time, on-site leachate recycling facilities are not proposed. Should it become desirable to
employ these or other alternative treatment or disposal options in the future, appropriate permits
and/or permit modifications will be secured. At no time will any leachate be discharged to waters
of the State.

MONITORING

Representative samples of leachate will be collected from the unit and tested in accordance with
35 IAC 811.309(g) at a frequency of once per quarter while the leachate management system is
in operation. These leachate samples will be obtained from the two on-site underground storage
tanks. The quarterly indicator List L1 will be monitored during quarters when the List L2 (Annual
Organics and Inorganics) parameters are not tested. The List L2 parameters will be tested on
leachate from the sampling stations on a rotating basis (i.e., LP-101 will be sampled for the l_2
list during the first quarter, LP-102 will be sampled for the L2 list on the second quarter, etc.).
The frequency of testing may be changed to once per year for any monitored constituent if it is
not detected in the leachate. However, if such a constituent is detected in the leachate at some
future time, the testing frequency will return to a quarterly schedule.

Leachate from the facility will be tested for the following constituents prior to treatment or
pretreatment:

a) Five day biochemical oxygen demand (BOD5);

b) Chemical oxygen demand;

c) Total Suspended Solids;

d) Total Iron;
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e) pH;

f) Any other constituents required by a publicly or privately owned treatment works,
pursuant to 35 IAC 310; and

g) All of the routine indicator constituents chosen in accordance with 35 IAC
811.319(a)(2)(B) and used by the operator for groundwater monitoring.

As directed by the RRWRD, the following constituents will be tested for every 6 months:

a) Flow

b) Total Cyanide

c) Cadmium

d) Zinc

e) Chromium (Total)

f) Nickel

g) Copper

h) Lead

In addition, the following groups of constituents, as defined by the RRWRD, will be tested for
every 12 months:

a) Toxic/Reactive Organic Pollutants (TROP)

b) Total Organic Priority Pollutants of Concern (TOPPOC)
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Leachate sampling will be performed by an employee of Winnebago Reclamation Service, Inc.
or by private independent consultants. Analytical results will be submitted to the IEPA as
required.

The lists of the leachate constituents to be monitored {the IEPA-DLPC Lists L1 and L2) are
included in Appendix 4.

TIME OF OPERATION

Leachate will be collected and disposed of for a minimum of 30 years after closure unless it can
be demonstrated by the landfill operator that the leachate no longer poses a threat to human
health and the environment.

SYSTEM INSPECTION AND MAINTENANCE

All hoses, transfer pipelines, pumping stations, fittings, and headers associated with the leachate
collection and disposal system will be inspected on at least a quarterly basis. All dedicated
leachate well pumps and transfer pumps will be maintained in accordance with the manufacturer's
recommendations and inspected at least weekly to insure continuous operation. As reasonable
and appropriate, any observed damage or deficiencies will be repaired or corrected as soon as
practical after detection. Any faulty or worn equipment will be replaced as soon as practical as
well.
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APPENDIX 1
Leachate Generation Simulations
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LEACHATE GENERATION SIMULATIONS

INTRODUCTION

Simulations of the hydrologic conditions expected at the facility were generated using the U.S.
Army Corps of Engineers Hydraulic Evaluation of Landfill Performance (HELP) model, versions

2.03 and 3.01. The model uses daily climatological data, including precipitation, temperature,
and solar radiation, coupled with landfill design characteristics to estimate various components
of the hydrologic regime. Water balance calculations are performed by the model on a daily
basis and annual, monthly, or daily output can be generated.

Specifically, the model was used to estimate leachate generation and piezometric head levels in
the landfill by predicting infiltration through the intermediate cover and final cover
configurations. Three modeling scenarios were evaluated for this purpose. The first (WBG-

OP . our) represents open conditions when the landfill is covered with daily and intermediate

cover. The second and third simulations represent closed conditions on the crown (WBG-

PCC.OUT) and sideslopes (WBG-PCS. OUT), respectively. These two simulations were

necessary because of the different final cover configurations on the crown and sideslopes, and
were combined using a weighted average to obtain a final result.

INPUT PARAMETERS

The climatological data used was taken from actual precipitation, temperature, and solar
radiation data for Rockford, Illinois during the period from 1959 to 1983. The soils data used
was taken from default HELP soil types corresponding to the soil types expected to be used at
the facility.

The properties of the geomembrane used in the final cover configuration were chosen as the
default properties for Low Density Polyethylene (LDPE). One installation defect and one
manufacturing defect per acre, along with poor contact between the geomembrane and

underlying soil layer were chosen for the geomembrane installation characteristics.
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ASSUMPTIONS

All soil layers in the model were assumed to have an initial moisture content equal to field
capacity, fn addition, it is assumed that all liquid that infiltrates through the final cover becomes
leachate. This implies that the waste itself has a moisture content equal to field capacity. Since
waste is usually placed at a moisture content well below field capacity and therefore has
considerable moisture storage capacity, this results in a conservative estimate of leachate

generation.

RESULTS

The HELP model predicted that infiltration, and thus leachate generation, for open conditions
will average 2.34 in./yr, or 363,000 ft3/yr. After closure of the facility, infiltration will decrease to
an average of 0.018 in./yr. The results of all individual simulations are detailed below.

Table 1. HELP model results.

Description

Open Conditions

Closed Conditions

Crown
Sideslopes

Total

Filename Area
(Acres)

WBG-OP.OUT 42.65

WBG-PCC.OUT 16.68

WBG-PCS.OUT 25.97

42.65

Weighted Average = 0.779 +• 42

Infiltration £AI

(in./yr) (ac» in./yr)

2.34 __

0.00907 0.151

0.02418 0.628

- — 0.779

65 = 0.01827 in./yr

Infiltration
(cu. ft/yr)

363,027

549,7

2282.0

2831,7
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WINNEBAGO RECLAMATION SERVICE, INC.
OPEN LANDFILL
JUNE 29, 1994

*************************

FAIR GRASS

LAYER

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

6.00 INCHES
.5010 VOL/VOL
.2837 VOL/VOL
.1353 VOL/VOL
.2837 VOL/VOL
.000570000000 CM/SEC

LAYER

BARRIER SOIL LINER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

18.00 INCHES
.4300 VOL/VOL
.3663 VOL/VOL
.2802 VOL/VOL
.4300 VOL/VOL
.000000220000 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH
POTENTIAL RUNOFF FRACTION
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE
INITIAL SNOW WATER CONTENT
INITIAL TOTAL WATER STORAGE
SOIL AND WASTE LAYERS

IN

= 81.48
= 1860000. SQ FT

36.00 INCHES
.750000

3.0060 INCHES
1.7022 INCHES
.0000 INCHES

9.4422 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.



CLIMATOLOGICAL DATA

USER SPECIFIED RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX =2.00
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70



****** ***********************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 59 THROUGH 83

JAN/JUL

PRECIPITATION

TOTALS 1 .
4.

STD. DEVIATIONS 1.
2.

RUNOFF

TOTALS

STD. DEVIATIONS 1.
1.

EVAPOTRANSPIRATION

TOTALS
3.

STD. DEVIATIONS
1.

PERCOLATION FROM LAYER

TOTALS

STD. DEVIATIONS

50
25

22
24

651
625

039
021

532
695

132
589

2

2721
0845

0789
0743

FEB/AUG

1.18
3.84

.74
2.60

.365

.434

.507

.878

.847
3.316

.288
1.551

.2425

.0876

.0762

.0898

MAR/SEP

2.76
4.17

1.34
3.01

.760
1.075

1.061
1.688

1.944
2.478

.484
1.074

.2656

.1088

.0510

.0895

APR/OCT

4.46
2.99

1.86
2.03

1.207
.787

1.444
1.264

3.148
1.897

.511

.702

.2377

.1961

.0580

.0990

MAY/NOV

3.86
2.48

1.68
1.28

.748

.654

1.026
.888

3.559
1.012

.970

.308

.2102

.2159

.0736

.0976

JUN/DEC

4.83
2.00

2.19
1.15

.875

.963

1.376
.937

3.818
.534

1.038
.164

.1474

.2736

.0760

.0740

******************



*******************

AVERAGE ANNUAL TOTALS & {STD. DEVIATIONS) FOR YEARS 59 THROUGH 83

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION FROM LAYER 2

CHANGE IN WATER STORAGE

(INCHES)

38.33 ( 8.

9,143 ( 5.

26.779 ( 3.

2.3421 ( .

.062 (

153)

447)

558)

4458)

818)

(CU. FT.)

5940530.

1417241.

4150720.

363027.

9540.

PERCENT

100.00

23.86

69.87

6.11

. 16

PEAK DAILY VALUES FOR YEARS

PRECIPITATION

RUNOFF

PERCOLATION FROM LAYER 2

HEAD ON LAYER 2

SNOW WATER

59 THROUGH

(INCHES)

5.56

4.151

.0102

6.7

2.42

83

(CU. FT. )

861800.0

643473. 1

1586.4

374646.7

MAXIMUM VEG. SOIL WATER (VOL/VOL) .5010

MINIMUM VEG. SOIL WATER (VOL/VOL) .1263

**********************************************



**********************************

FINAL WATER STORAGE AT END OF YEAR 83

LAYER (INCHES) (VOL/VOL)

1 2.85 .4747

2 7.74 .4300

SNOW WATER .39



******************************************************************************
***************************************************************************
** **
** **
** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE **
** HELP MODEL VERSION 3.01 (14 OCTOBER 1994) **
** DEVELOPED BY ENVIRONMENTAL LABORATORY **
** USAE WATERWAYS EXPERIMENT STATION **
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY **
** **
** • **
******************************************************************************
******************************************************************************

PRECIPITATION DATA FILE: C:\HELP3\DATA4.D4
TEMPERATURE DATA FILE: C:\HELP3\DATA7.D7
SOLAR RADIATION DATA FILE: C:\HELP3\DATA13.D13
EVAPOTRANSPIRATION DATA: C:\HELP3\DATA11.Dll
SOIL AND DESIGN DATA FILE: C:\HELP3\WBG-PCC.D10
OUTPUT DATA FILE: C:\HELP3\WBG-PCC.OUT

TIME: 16:50 DATE: 5/10/1996

******************************************************************************

TITLE: WINNEBAGO RECLAMATION SERVICE, INC.

******************************************************************************

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 28.00 INCHES
POROSITY * 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2840 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.48
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.



LAYER

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 1

8.00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0180 VOL/VOL
0.0450 VOL/VOL

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND. =
SLOPE
DRAINAGE LENGTH

0.999999978000E-02 CM/SEC
10.00 PERCENT

300.0 FEET

LAYER

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

NUMBER 3 6
0.04 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

0.399999993000E-12 CM/SEC
1.00 HOLES/ACRE
1.00 HOLES/ACRE

4 - POOR

LAYER

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 0

12.00 INCHES
0.4450 VOL/VOL
0.3930 VOL/VOL
0.2770 VOL/VOL

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT *
EFFECTIVE SAT. HYD. COND.

0.4450 VOL/VOL
0.999999997000E-06 CM/SEC



GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE ft 9 WITH A
FAIR STAND OF GRASS, A SURFACE SLOPE OF 10.%
AND A SLOPE LENGTH OF 300. FEET.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

82.40
100.0
16.700
36.0
8.312

17.364
3.924
0.000
13.652
13.652
0.00

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
ROCKFORD ILLINOIS

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282
AVERAGE ANNUAL WIND SPEED = 10.30 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 71.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY * 65.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.00 %

NOTE: PRECIPITATION DATA FOR ROCKFORD
WAS CONVERTED FROM A HELP V.2 DATA FILE.

ILLINOIS

NOTE: TEMPERATURE DATA FOR ROCKFORD
WAS CONVERTED FROM A HELP V.2 DATA FILE,

ILLINOIS

NOTE: SOLAR RADIATION DATA FOR ROCKFORD
WAS CONVERTED FROM A HELP V.2 DATA FILE.

ILLINOIS

STATION LATITUDE = 42.10 DEGREES



AVERAGE MONTHLY VALUES IN

JAN/JOL

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

STD. DEVIATIONS

1.51
4.25

1.21
2.24

0.536
0.201

0.907
0.322

0.560
4.669

0.117
1.317

LATERAL DRAINAGE COLLECTED FROM

TOTALS

STD. DEVIATIONS

0.1915
0.5561

0.2209
0.5674

INCHES FOR YEARS 59 THROUGH 83

FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.
3.

0.
2.

0.
0.

0.
0.

0.
2.

0.
1.

17
84

75
60

541
139

599
302

714
910

223
227

2
4,

1.
3.

1 ,
0.

1.
0,

1.
2,

0.
0.

.76

.17

.34
,01

.262

.234

,236
,499

.612
,926

.397

.873

4 ,
2,

1.
2.

0.
0.

0.
0,

2.
1,

0.
0.

.46

.99

.86

.03

.579
,096

,758
.186

,908
,658

.465
,463

3
2

1
1

0
0

0.
0

3,
0.

0.
0,

.86

.48

.68

.28

.136

.048

.202

.107

.508

.914

.901

.192

4
2,

2,
1.

0.
0,

0.
0,

4 ,
0.

0.
0.

.83

.00

.19
,15

,257
.306

.393
,474

,589
,659

.704
143

LAYER 2

0.
0.

0.
0.

0378
1729

0439
4317

0.
0.

0.
0.

.0907

.3054

.2966
,7206

0.
0.

0.
0,

.5076

.5576

.5795
,8646

1.
0.

1
0.

.3205

.7346

.0847

.9170

1.
0.

0.
0.

2165
.5948

.7343
,6946

PERCOLATION/LEAKAGE THROUGH LAYER 4

TOTALS

STD. DEVIATIONS

AVERAGES OF

DAILY AVERAGE HEAD ACROSS

AVERAGES

STD. DEVIATIONS

0.0003
0.0008

0.0003
0.0008

MONTHLY

LAYER

0.3262
0.9589

0.3794
0.9783

0.
0.

0.
0.

0001
0002

0001
0006

AVERAGED

4

0.
0.

0.
0.

0722
2981

0837
7442

0.
0.

0.
0.

.0001
,0005

.0004

.0013

0.
0,

0,
0 .

DAILY HEADS

0.
0,

0.
1 .

.1563

.6522

.5113

.7505

0.
1.

1
1.

,0007
.0008

.0008

.0013

0
0

0
0

.0019

.0011

.0016

.0013

0,
0.

0.
0,

.0017

.0009

.0010

.0010

( INCHES )

.9213

.0013

.0729

.6337

2
1

2
1

.3945

.3569

.2153

.8026

2
1

1
1

.1779

.0324

.3306

.2179

•+* * * * * * * * * * * * * *1



It********************************************************,

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 59 THROUGH 83

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED
FROM LAYER 2

PERCOLATION/LEAKAGE THROUGH
FROM LAYER 4

AVERAGE HEAD ACROSS TOP
OF LAYER 4

CHANGE IN WATER STORAGE

INCHES

38.33 { 8.153)

4.335 ( 2.4721)

27.625 ( 3.1852)

6.28610 ( 4.34190}

0.00907 ( 0.00628}

0,946 { 0.690)

CU. FEET

2323360.5

262799.47

1674669.12

381069.469

549.730

PERCENT

100.00

11.311

72.080

16.40165

0.02366

0.070 ( 2.0142) 4272.65 0.184

*******************************************************************************



r********************************

PEAK DAILY VALUES FOR YEARS 59 THROUGH 83

PRECIPITATION

RUNOFF

DRAINAGE COLLECTED FROM LAYER 2

PERCOLATION/LEAKAGE THROUGH LAYER 4

AVERAGE HEAD ACROSS LAYER 4

SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

(INCHES)

5.56

2.607

0.15049

0.000346

14.693

4.58

(CU. FT.)

337052.781

158048.8120

9122.90039

20.94892

277787.1870

0.3739

0.1023

*********!

r * * * *

FINAL WATER STORAGE AT END OF YEAR 83

LAYER {INCHES} (VOL/VOL)

1 8.2987 0.2964

2 0.8676 0.1084

3 0.0000 0.0000

4 5.3400 0.4450

SNOW WATER 0.000

************************)



******************************************************************************
******************************************************************************
** **
**
** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
** HELP MODEL VERSION 3.01 (14 OCTOBER 1994)
** DEVELOPED BY ENVIRONMENTAL LABORATORY
** USAE WATERWAYS EXPERIMENT STATION
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
**
* *
******************************************************!

**********************************************'

PRECIPITATION DATA FILE: C:\HELP3\DATA4.D4
TEMPERATURE DATA FILE: C:\HELP3\DATA7.D7
SOLAR RADIATION DATA FILE: C:\HELP3\DATA13.D13
EVAPOTRANSPIRATION DATA: C:\HELP3\DATA11.Dll
SOIL AND DESIGN DATA FILE: C:\HELP3\WBG-PCS.D10
OUTPUT DATA FILE: C:\HELP3\WBG-PCS.OUT

TIME: 16:37 DATE: 5/10/1996

******************************************************************************

TITLE: WINNEBAGO RECLAMATION SERVICE, INC.

******************************************************************************

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 24.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2840 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.19Q000006000E-03 CM/SEC

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.48
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.



LAYER

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 6

12.00 INCHES
0.4530 VOL/VOL
0.1900 VOL/VOL
0.0850 VOL/VOL
0.1900 VOL/VOL

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT =
EFFECTIVE SAT, HYD. COND.
SLOPE
DRAINAGE LENGTH

= 0.720000011000E-03 CM/SEC
33.30 PERCENT
250.0 FEET

LAYER

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 36

0.04 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

0.399999993000E-12 CM/SEC
1.00 HOLES/ACRE
1.00 HOLES/ACRE

- POOR

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY = 4

LAYER

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 0

12.00 INCHES
0.4450 VOL/VOL
0.3930 VOL/VOL
0.2770 VOL/VOL
0.4450 VOL/VOL

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND. 0.999999997000E-06 CM/SEC



GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 9 WITH A
FAIR STAND OF GRASS, A SURFACE SLOPE OF 33.%
AND A SLOPE LENGTH OF 250. FEET.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

83.20
100.0
26.000
36.0
9.096
17.460
4.260
0,000

14,436
14.436
0.00

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
ROCKFORD ILLINOIS

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 120
END OF GROWING SEASON (JULIAN DATE) = 282
AVERAGE ANNUAL WIND SPEED = 10.30 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 71.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 65.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.00 %

NOTE: PRECIPITATION DATA FOR ROCKFORD
WAS CONVERTED FROM A HELP V.2 DATA FILE.

ILLINOIS

NOTE: TEMPERATURE DATA FOR ROCKFORD
WAS CONVERTED FROM A HELP V.2 DATA FILE.

ILLINOIS

NOTE: SOLAR RADIATION DATA FOR ROCKFORD
WAS CONVERTED FROM A HELP V.2 DATA FILE.

ILLINOIS

STATION LATITUDE = 42.10 DEGREES



AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 59 THROUGH 83

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

E VAPOTRANS P I RAT I ON

TOTALS

STD. DEVIATIONS

1.
4.

1.
2.

0.
0.

0.
0.

0.
5.

0.
1.

LATERAL DRAINAGE COLLECTED

TOTALS

STD. DEVIATIONS

P ERCOLAT I ON / LEAKAGE

TOTALS

STD. DEVIATIONS

0.
0.

0.
0.

THROUGH

0.
0.

0.
0.

51
25

21
24

544
235

914
362

551
385

126
108

1.
3.

0.
2.

0.
0.

0.
0.

0.
3.

0.
1.

17
84

75
60

553
162

609
345

704
110

223
217

2.
4.

1.
3.

1.
0,

1,
0.

1.
3,

0.
0.

,76
,17

.34
,01

.287
,265

,239
.529

.594
,004

.397
858

4.
2.

1.
2,

0,
0.

0,
0,

2
1,

0
0.

.46

.99

.86
,03

.617

.115

.800

.210

.859

.677

.472
,414

3.
2.

1.
1.

0,
0.

0.
0.

3.
0,

0,
0.

66
46

63
28

.173

.061

.250
,131

.537
366

,799
212

4.83
2.00

2.19
1.15

0.314
0.318

0.461
0.482

5.019
0.642

0.665
0.155

FROM LAYER 2

2218
5068

2321
4736

LAYER

0012
0026

0012
0023

0.
0.

0.
0.

4

0.
0.

0.
0.

1143
1702

1197
3515

0006
0009

0007
0018

AVERAGES OF MONTHLY AVERAGED

DAILY AVERAGE HEAD

AVERAGES

STD. DEVIATIONS

0.
0.

0.
0.

0.
0,

0,
0,

.1342
,2023

.2241
,4697

.0007

.0011

.0011

.0025

0.
0,

0.
0.

0
0

0
0

DAILY HEADS

,3612
,2766

,4634
.5454

.0019

.0015

.0023

.0031

0.
0.

0.
0.

0,
0,

0.
0.

8579
.4555

,7207
.6358

,0045
.0024

,0039
.0034

0.9268
0.4148

0.5836
0.4749

0.0048
0.0021

0.0032
0.0024

(INCHES)

ACROSS LAYER 4

1.
3.

1.
3.

4546
3516

5236
1367

0.
1.

0.
2.

8337
1220

8735
3170

0.
1

1
3

.8348

.4585

.4773

.4810

2
1

3
4

.5077

.9996

.2549

.2170

5
3

5
4

.9777

.2828

.4511

.7575

6.6064
2.7985

4.5247
3.2666



****************!

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 59 THROUGH 83

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED
FROM LAYER 2

PERCOLATION/LEAKAGE THROUGH
FROM LAYER 4

AVERAGE HEAD ACROSS TOP
OF LAYER 4

CHANGE IN WATER STORAGE

INCHES

38.33 ( 8.153)

4.641 ( 2.6388)

28.946 ( 3.1289)

4.64241 ( 3 .44766}

0.02418 ( 0.01827)

2.690 ( 2.102)

CU. FEET PERCENT

3617208.0 100.00

438029.56 12.110

2731951.75 75.527

438150.562 12.11295

2282.015 0.06309

0.072 ( 2.8382) 6794.26 0.188

**************•***************•*******************!



r**************************************************************

PEAK DAILY VALUES FOR YEARS 59 THROUGH 83

( INCHES )

PRECIPITATION

RUNOFF

DRAINAGE COLLECTED FROM LAYER 2

PERCOLATION/LEAKAGE THROUGH LAYER 4

AVERAGE HEAD ACROSS LAYER 4

SNOW WATER

5.

2

0

0

26

4

.56

.620

.11679

.000628

.700

.58

(CU. FT.)

524752.812

247293 .8590

11022.90040

59.25105

432483.0310

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4359

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1128

*****************************************************************!

r***************************

FINAL WATER STORAGE AT END OF YEAR 83

LAYER

1

2

3

4

SNOW WATER

( INCHES )

7.4975

2.4905

0.0000

5.3400

0.000

(VOL/VOL)

0.3124

0.2075

0.0000

0.4450

**************************:



APPENDIX 2
Leachate Collection System Calculations

Attachment 13
Leachate Management Plan May, 199$



Vertical Leachate Extraction Calculations

In order to decrease the leachate head on the landfill, it will be necessary to pump a large volume
of leachate from the landfill during the operating period. After the leachate head is lowered and
the landfill is closed, the required leachate removal volume will decrease substantially. The
following calculations were performed to estimate the change in leachate head over time.

Given:

1. Water balance for the landfill is governed by the following equation:

QSURF = QLINEH + QPUMP + *&

Where:

QSURF = fl°w through the low-permeability layer (frVyr)
QUNER = flow through the liner (ff/yr)
QPUMP = pumping rate from vertical extraction wells (ff/yr)
iS = change in storage (ftVyr)

2. QLWEfl is governed by Darcy's Law:

= K-A •A A j,,

Where:

k ~ saturated hydraulic conductivity (ft/yr)
A = area of fill (ft2)
dH = hydraulic gradient (ft/ft)
dx

3. iS is a function of the leachate head and the effective porosity of in-place waste.

AS = (H, - H.) • N. • A

Where:

H, = head of time t
NB = effective porosity of in-place waste

4- QSURF. as estimated with the HELP model, is 363,000 ff/yr for open conditions and 2,832
ff/yr for closed conditions.

Attachment 13
Leachate Management Plan May, 1996



Assumptions:

1. A 15.0 feet leachate head exists on the asphalt liner.

2. The effective porosity of in-place waste is approximately 0.226 vol/vol.

3. The asphalt liner has a thickness of 2 inches and a saturated hydraulic conductivity of 1
x 10"9 cm/sec.

4. Qpuwp will be 1,200,000 ff/yr until the leachate head decreases to approximately 2.0 ft,
after which it will be decreased to 349,100 ftVyr. After closure of the landfill, QPUMP will be
at most 2,832 frVyr.

Solution:

By rearranging the equation in Item 2, the change in leachate head can be calculated for
a specified time interval:

/ s~\ *-\ f-\ \ u

"365 . „
Ng -A

Where:

H0 = leachate head at to
H, = leachate head at t,
d = number of days in time increment

An EXCEL spreadsheet was used to calculate the change in leachate head level in 30 day
increments. The results predicted that 5.9 years would be required to lower the leachate head
to 2 ft at the given leachate removal rates. Detailed output from of this analysis is provided in
the following pages.

Attachment 13
Leachate Management Plan May, 1996



WNBGSIMO.XLS

LEACHATE HEAD MONITOR Hit <F9> to Iterate

CAP
Qin

PUMP
Qout

LINER
Thickness
Ksat
Qout

AREA
WASTE

Sp Yield

363,000 ft3/yr

1,200,000 ft3/yr

0.17 ft
1.03E-03 ft/yr
174,303 ft3/yr

1,860,000 ft2

0.226 vol/vol

TIME
Step
Elapsed

30 days
0 days

0.0 years

LEACHATE HEAD

Time t-1
Time t

15.00 ft
14.80 ft



WNBGSIM2.XLS

LEACHATE HEAD MONITOR Hit <F9> to Iterate

CAP
Qin

PUMP
Qout

LINER
Thickness
Ksat
Qout

AREA
WASTE

Sp Yield

363,000 ft3/yr

1,200,000 ft3/yr

0.17 ft
1.03E-03 ft/yr

26,657 ft3/yr

1,860,000 ft2

0.226 vol/vol

TIME
Step
Elapsed

30 days
2160 days

5.9 years

LEACHATE HEAD

Time t-1
Time t

1.98 ft
1.81 ft



LEACHATE HEAD PROFILE

30.0

25.0
Leachate Head

• Pump Rate

10 20

TIME <yr)

30

2,000,000

1,800,000

1,600,000

1,400,000

1,200,000

1,000,000

800,000

COcc
a
E

40



Leachate Collection Piping Capacity Calculations

Gravity Drain Lines

Given:

1. At most, 10 submersible pumps, each with a capacity of 10 gpm, will discharge into one
gravity drain line.

2. The gravity drain lines will be constructed of smooth-walled HOPE Standard Dimension
Ratio (SDR) 17, 6 in. diameter pipe or equivalent.

3. The minimum siope the piping will be placed is 1.0%

4. Manning's Equation for flow in pipe is:

Q =
n

Where Q = flow (cfs)
A = area of flow (ft2)
Rh ~ hydraulic radius (ft)
S » slope (ft/ft)
n = Manning's roughness coefficient

5. Typical Manning's coefficient for smooth-walled plastic pipes is 0.015.

6. At peak flow, the gravity drain line should be no more than one-half full.

Peak Flow:

= (10) (10 gpm) (0.134 fp/gal) (60 min//)/) (24

- 19-300



Pipe Capacity:

A = 1/2 nr2 = (0.5) n ((5.845/2}/12)2 = 0.093ft2

Pw = 1/2 n d = (0.5) n (5.845/12) = 0.765 ft

Rh A / P W = 0.093/0.785 = 0.122 ft

S = 0.01

n = 0.015

(0.093) (0.-

Since Q^ (19,600 ff/day) > Q^ (19,300 ft3/day), 6 in. diameter smooth-walled HOPE is
appropriate for the gravity drain lines.



APPENDIX 3
Permit for Off-site Leachate Treatment

Attachment 13
Leachate Management Plan



WDP.

AMENDED^

RRWRD

122

2/28/94

1903

ROCK RIVER WATER RECLAMATION DISTRICi

Wastewater Discharge Permit

SECTION I

___________________Vlinnebaoo Reclamation_________________
Company Name

Business Address Location of Premise Permitted

Street 4920 Forest Hills Road Street 8304 Lindenwood Road

City Rockford Zip 61111 Citv Rockford Zip 61109

The above named Industrial User 1s hereby authorized to discharge wastewater to
the Rock River Water Reclamation District subject to compliance with applicable
pretreatment standards and the terms and conditions stated in this permit.

Issuance Date February 25, 1991______

Expiration Date February 25. 1996____

)PI ant Operations Manager

RRWRD Board Preside

February 28, 1994
Date

February 28, 1994
Date

February 28. 1994
Date



SECTION n
Discharge Limitations

LimiUitioa*;

During ti.e effective period of (his permit, Winncbago r.fyUmarioo is authorized to discharge landfill leachatc to the
Rock River Water Reclamation District from the discharge lines listed below.

Description erf discharge:

.Ml?^S^Si.DIJ>X^RGE:NUMBER.<' '• "•- ..' / • ;

1903

- ' ' : . :
 ;

 : :: ' " f&Y»$ : ̂ '4: LOCATION . ;" ".';•;-"••' £ •''. < ; • \ •;'; : : :> -
—————————————————————————————————————————— . ———— ; ———— ,(

Sampling manhole #4, Station 20, Rydberg Road

During the effective period of this permit, the discharge from Winocbagc Rcdamatioo shall not exceed the effluent
limitations below and is subject to compliance with Ordinance 36;, Loca. 'Jmiu.

DtSCIi vRGE IJMTTS

LOCAL UMTTS

DISOL RGB NO. 1?03

POLLUTAKT

Cadmium

Chromium (T)

Chromium +6

Copper

Lead

Nickel

Zinc

Silver

Cyanide (T)

TROP (1)

TOPPOC (2)

FOG (Polar)

FOG (Non-Polar)

Ammonia-N

Manganese

Antimony

Molybdenum

Mercury

Selenium

An-: •'.•:

DAILY COMPOSITE
(»6/L)

0.9

8.0

8.0

4.C

2.0

10.0

5.0

6.0

1.7

2.13

900

150

1000 '

55.0

40.00

1.0

0.1

0.8

0.4

(1) See Appendix A for discharge limitatit ns for Tiric/Reaciive L ^artic P*. jUnts (TROPs).
(2) See Appendix B for the list of compounds that re the Total \ ganic Pri rity Pollutants of Concern (TOPPC



B. General Discharge Prohibition

1. Winncbago Rttiamalioa shall not discharge or cause to be discharged any storm water, foundation drain water,
ground water, roof runoff, surface drainage, cooling waters, or any unpolluted water to any sanitary sewer.

2. Winncbago Reclamation shall not contribute or cause to be contributed, directly or indirectly, any pollutant or
wastcwatcr, which will interfere with the operation or performance of the District's treatment plant. The following
general prohibitions shall apply to all users of the District whether or not a user is subject to National Categorical
Prelreatment Standards or any other National, Slate or Local Prclrcaimenl Standards or requirements,

A user may not contribute the following substances to District:

a. Any liquids, solids or gases, which by reason of their nature or quantity arc, or may be, r.jfficient either
alone or by interaction with other substances to cause fire or explosion or be injurious or hazardous in any
other way to the treatment plant or the operation of the treatment plant.

At no time shall the waste stream have a closed cup flash point of less than 140*F (6Q°C) using the Pcnsky-
pdaftens CloseJ îp Tester Method. The user's discharge to District shall be less than the TROPs listed
in Appendix A of this permit.

b. Solid or viscous substances which may cause ob- ruction to the flow in a sewer or other interference with
the operation of the wastewater treatment faci.ilies such is, but not limited lo: grease, garbage with
panicles greater than one-half inch (1/2') in any Jimension, animal guts or tissues, paunch manure, bones,
hair, hides or fleshings, entrails, whole blood, feathers, ashes, cinders, sand, spent lime, stone or marble
dust, metal, glass, straw, shaving , grass clippings, rags, spent grains, spent hops, waste paper, wood, plastics,
tar, asphalt residues from refining or processing of fuel or lubricating oil, mud or glass grinding or polishing
wastes, or tumbling and de-burring stones.

c. Any wastewater having a pH less than 5.0 or greater than 11.0 standard units.

d. Any wastewater containing incompatible pollutants in sufficient quantity, either singly or by interaction with
other pollutants, to injure or interfere with any wasiewater treatment process, a hazard to humans or
animals, create an incompatible effect in the receiving water or the wastewater treatment facility, exceed
the limitation set forth in the categorical prelrcaimenl standard (when effective), or in Section 2 of
Ordinance 361, Article IV or create a public nuisance. An incompatible pollutant shall include, but not be

_ . . limited to, any pollutant identified pursuant to Section 307(a) of .the Act.

c. Any noxious or malodorous liqi.*,ds, gases, or solids which either singly or by interaction with other
wastewatersare sufficient to create a public nuisance or hazard to life or are sufficient to prevent entry into
sewers for their maintenance and repair. The user's discharge to District shall be less than the turn of 2.13
mg/L for all po.:-slants listed in Appendix B of this permit.

f. Any substance, which wil; cause the District to be in non-compliance with sludge use or disposal criteria,
guideline or regulations developed under Section 405 of the Act; any criteria guidelines or regulations
affecting a sludge use or disposal developed pursuant to the RCRA, SWDA, the Clean Water Act, the
Toxic Substances Control Act, or State criteria applicable to the sludge management method being used.

g. Any substance which will cause the District u violate its Nl'DES Permit or receiving water quality
standards.

h. Any wmstewater having a tempera fjre at the point of discharge to the District which will inhibit biological
activity in the District ti-atmenl plant resulting in interference; and in no case shall wastewater be
introduced to the District which c-.ceeds 65°C (157°F) or which exceeds 40°C (104°F) at the
District treatment plant.

i. Any pollutants, including compatibl pollutants released at the flow or pollutant concentration which a User
knows or has reason to lu.ow will luse interference to the District In no case shall a slug measured at
the point of discharge to the Distr t have a flow rate or contain concentrations of pollutants that exceed,
more than five (5) times the avera; : twenty-four (24) hour concentrations, or 24-hour flow during normal
operation; provided, however, thai a User subject to National utegorical P re treatment Standards shall
comply with such standards in add: on to this subsection.

j. Any wastewater containing any radioactive wastes or isoiopes of such half life or concentration as may
exceed limits established by State c • Federal regulations.

k. Any wastewater which may contain ,.iore than 150 mg/l c' non-polar fat, oil, grease VFOG) or 900 mg/L
of polar FOG.

1. .\ny wastewater c^ntainii.. Biocher. cal Oxygen Dcmam (BOD), or total suspended solids (TSS) of such
character and quantity that unusual -.tcntion or expense is required to handle such ms.criaU at the sewage
treatment plant; provided ! ^wever, hat a User may be ;-emitted by specific, written agreement with the
District, which s£reemeni J dischair« such BOD or TJS may provide for special c'-.arges, payments or
provisions for treating and Ltsting equipment.



3. AJI discharges shall comply with all oiher applicable laws, regulations, standards, and requirements contained in
Ordinance 361 and any applicable State and Federal Prcircaimem laws, regulations, standards, and requirements
including any such laws, regulations, standards, or requirements that may become effective during the term of ihis
permit.

SECTION m
Self Monitcring Requirements

From the period beginnir" on the effective date of this permit, the pci a'ttee shall monitor the,'r discharge at campling manhole #4, station
20, Rydbci£ Road for the following parameters at the indicated frequency;

;l^;i;^SAMpi:EPARAA^HIBR':i;?^^^

Flow(gpd)

BOD

TSS

Total Cyanide

Cadmium

Zinc

Chromium (total)

Chromium Hexavalent

Nickel

Copper

Lead

Silver

FOG (Total)

FOG (Polar)

FOG (Non-Polar)

TROP

TOPPOC

Ammonia

PH

Molybdenum

Mercury

Antimony

Arsenic

Manganese

$P.^iu^Rf FRMUENCY :•.• ;. :::*j$
Once per 6 mom s

_-

—

Once perfi month*

Once per 6 months

Once rx r 6 months

Once pe; J months

—

Once per 6 months

Once per 6 months

Once per 6 months

__

_

_

—

Once per 12 months

Once per 12 months

Once per 6 months

—

-

- -

•; ; :;;::;:: :SAMPLETYPE' : ; . ' .vv'" :-

Metcr

—

— .

CFP

CFP

CFP

CFP

—

CFP

CFP

CFP

—

—

—

—

G

G

CFP

—

—

—

—

—

—

• Composite flowproportioaal (CFP), composite tiny- proportkxul (CTPX Grab (G).

Representative samples may be taken every hour or half hour properly refrigerated, preserved and composited in proportion
to the wastewatcr flow or a continuous sample may be taken aid mt-ed from which a representative 24 hour sample is taken.
This is flow proportional sampling.

If fluw is relatively constant, jampft. may be t .Iccn every LS minutes and composited. This is time proportional sampling. Where
automatic composite sampling is rot fcasit: , a mi> imum of four grab samples composited together Is acceptable if prior
approval has been received from tl - Distric

All handling and preservation of sa; ilesand , ."Oratu., analyses o( samples shall be performed in accc dance with 40 CFR, Part
136 or other Rock Riv:r Water Re amaticn District approved methods.



These results of the self monitoring will be reported to the Rock River Water Reclamation District on forms to be provided
by the District. These reports are due on Or before the 2Qlh of January and July for (he preceding six months.

3. The semi-annual samples for self monitoring are to be analyzed once every six months and shall consist of a min imum or three
daily samples collected in a two weelc period.

4. Daily flows are to b< recorded from the permittee's flow meter or water meters.

5. Whenever the analyse* for Total FOG exceeds 150 mg/L, the sample shall be analyzed for Non-Polar FOG and reported as Polar
•nd Non-Polar FOG. Polar FOG is Toial FOG minus Non-Polar FOG

SECTION IV
ReportingRequirements

1. Monitoring results obtained shall be summarized and reported on an Industrial User Monitoring Report Form provided by the
District. The reports are due on or before the 20th of January and July for the preceding two calendar quarters. The report
shall indicate the nature and concentration of all pollutants in the effluent for which sampling and analyses were performed.
The submission of each report shall include the measured maximum and average daily flows.

2. If Winnebago Reclamation monitors any pollutant more frequently than required by this permit, using test procedures prescribed
in 40 CFR 136 or other Rock River Water Reclamation District approved methods, as specified in this permit, the results of such
monitoring shall be included in any calculations of actual daily maximum or monthly average pollutant discharge results and shall
be reported in the self monitoring report submitted to the Rock River Water Reclamation District.

3. If the results of the permittee's wastewater analysis indicates that a violation of this permit has occurred, the permittee must:

A. Inform the Rock River Water Reclamation District of the violation within 24 hours; and

B, Repeat the campling and pollutant analysts and submit, in writing, the results of this second analysis within 30 days
Of the first violation.

4. Wtnoebago Reclamation shall notify the Rock River Water Reclamation District immediately upon the occurrence of an
accidental discharge of substances prohibited by District Ordinance 361 or any slug loads or spills that may enter the public
•ewer. During normal business hours, the Rock River Water Reclamation District should be notified by telephone at 397-9700.
At all other times, the Rock River Water Reclamation District shall be notified by telephone at 397-9422.

•• This emergency spill report telephone number shall be used after 4:30 p.m., Monday • Friday or weekends and holidays.
Notification shall include the location of discharge, date and time of the spill, type of waste spilled, including concentration and
volume and corrective actions taken. The permittee's notification of accidental release(s), in accordance with this section, does
not relieve it of other reporting requirements that arise under Local, State, or Federal laws.

Within five days following an accidental discharge, ihe permittee shall report to the Rock River Water Reclamation District a
detailed written report.

5. All reports required by this permit shall be submitted to the Rock River Water Reclamation District at the following address:

ROCK RJVEK WATER RECLAMATION DISTRICT
3333 KISHWAUKEE STREET - PO BOX 7480

ROCKFORD IL 61126-7480
ATTN: RICHARD W. EICK

SECTION V
Soccia( Conditions

1. The self monitoring reports as required in Section III shall also include measured or estimated average and maximum daily flows
for the reporting period. These flows, which should be of the same type stated in Section II of the Wastewater Discharge Permit
Application, must be verified. Certification, on forms to be provided by the District, by the permittee of the reported volumes
are due with each self monitoring report. Where necessary, the District will require that water meters or other devices as
appropriate be installed at the permittees expense to allow the District accurate measurement.

2. All measurements, tests, and analyses of the characteristics of wastewater shall be determined in accordance with 40 CFR 136.
The following types and numbers of samples shall be taken ;'or applicable regulated pollutants as indicated in Section HI unless
otherwise specified by the District.

A. A minimum of 4 grab samples for pH, cyanic.: tal phei Is, FOG, sulfide, and volatile organJcs. pH grab samples
shall be analyzed separately and immediately upon sampling. Grab samples for FOG and vola-;'e organic* may be
cjmpositcu at the laboratory using appropriate procedures to ensure that there is no loss prii to analysis of the
contaminate being measured. The four grab samples must be taken during consecutive 24 ho- period.



B. A minimum of one 24-hour composite sample for all other pollutants.

C As an alternative to sub-paragraph (a), cyanide, pncnols and sulfide m.iy be ;aken as pan of a 24-hour composite
sample if proper preservation techniques are used. If grab samples ior ihax pollutants are taken, they may be
composited prior to analysis.

3. Where the District performs any ot the required sampling and analysis in Sectioi III in lieu of Ihe industrial user, the user will
not be required to analyze for those pollutants. However, the industrial ucersJbaL' orovide luudycic for tbcce regulated pollutants
that were not monitored Tor by the District

SECTION VI
Standard Conditions

The following standard conditions apply to each wastewater discharge permit issued by the Rock River Water Reclamation Dislria.

1. Wiancfaago RccUnutioo must comply with all conditions of this permit. Failure lo comply with requirements of this permit may
be grounds for administrative action including, but not limited to, the District's enforcement procedures and penalties pursuant
to Ordinance 361, Article VII, Section I.

2. The District shall notify Winocbago Reclamation two hundred ten (210) days prior to the expiration of Winnebago Reclamation
permit. Within seven.y five (75) days of the notification, Winocbago Reclamation shall apply for reissuance of the permit on
application forms provided by the District. The terms and conditions of the permit are tul.^ct to modification by the District
during the terms of the permit as limitations or requirements are modified or for other just cause. This permit may be re-
opened and modified to incorporate any new or revised requirements contained in the National Categorical Prelreatment
Standard or this permit maybe re-opened or modified to incorporate any newer revised requirements resulting from Rock River
Water Reclamation District re-evaluation of its Local Limit* or this permit may be re-opened or modified to incorporate any
new or revised requirements developed by Rock River Water Reclamation District u are necessary to insure compliance with
applicable sludge management requirements >. -mulgaled by EPA (40 CFR 503). Winocbago RecUmatioa shall be informed
of any proposed changes in this permit at least thirty (30) days prior to the effective date of change. Changes or additions to
the permit shall include a time schedule for compliance.

3. This permit shall be revoked because:

A. Falsification or intentional misrepresentation of Oata or statements pertaining to the wastewater discharge permit
application or any required reporting form, or .: • . - . . ' . . . . _ . .

B. When, after inspection, monitoring or analysis, it is determined that the dii;harg- of wastewater to the sanitary sewer
is in violation of Federal, State, or District laws, on .nances or regulations.

4. Winoebago RrrUmatioo may petition to appeal the terms of .*iis permit within thirty (30) days of notice of the permit.

5. This permit is issued lo Winoebago Rcdanation for the specific operation or operations permitted and is not transfer-fable
without the approval of the District.

6. No discharge permit shall be issued to any user whose discharge of pollutants to the sanitary sewer whether shown upon the
application or determined after inspection, monitoring or analysis by the District is not in conformance wit:' Federal, State or
District laws, ordinances, or regulations. The Board may grant interim limits of District standards a,, ' requirements in
accordance with Ordinance 361, Article VI, Section 3, D.

7. Winaebago Redamadoo shall not increase the use of potable or process water or, in any way, attempt to dilute an effluent as
a partial or complete substitute for adequate treatment to achieve compliance with the limitations contained in this permit.

8. Bypass of any pretreatmcnt is prohibited and District shall take enforcement action against an industrial user fora bypass unless
a) Bypass was unavoidable to prevent loss of life, personal injury or severe property damage, b) There were no feasible
alternatives IO the bypass limited to the use of auxiliary treatment facilities, retention of untreated wastes or maintenance during
normal periods of equipment down time. This condition is not satisfied if adequate back up equipment should have been
installed in the exercise of reasonable engineering judgement to prevent a bypass during normal periods of equipment downtime
or preventative maintenance, and c) The industrial user subrr, tied notices as required under Ordinance 361, Article VI, Section
7.

9. Where required, Winoebjtgo RecUmaboq shall provide monitoring facilities, install and maintain at all times, at the users expense
to allow inspection, sampling, and flow measurement at locations identified in Section HI of this permit. There shall be ample
room in and near such monitoring facilities to allow sampling and monitoring equipment to be installed and to prepare samples
for analysis.

Such facilities shall be accessible to authorized representatives of the District at a'! times upon presentation of suitable
identification from 8:00 a.m. to 5:00 p.m. fives days per vcelc, .-vidcd that authorized representatives of the District personnel
shall under exceptional circumstances have access upon presen. uion of suitable identification -rom Sx u. to '.00 p.m. seven
days per week.

Where required by Federal or State regulations, such monitoring facilities shall be provide at the end of a process or unit of
production from which regulated toxic pollutants are discharge!



10. If flow measurement is required by ihis permit, the appropriate flow measurement devices and methods consistent with approved
scientific practice* shall be selected and used 10 insure ihe accuracy and reliability of measurements of the volume of monitored
discharges. The devices shall be installed, calibrated, and maintained to insure that the accuracy of the measurements are
consistent with the accepted capability of that type of device. The devices selected shall be capable of measuring Flows through
a maximum deviation of less than 10% from true discharge rates throughout the range of expected discharge volumes.

11. Winoebago Rcciamatkxi shall allow the Rock River Water Reclamation District or an authorized representative, upon the
presentation of suitable identification as may be required by law to enter the premises, have access to and copy any records that
must be kept under the conditions of this permit, inspect at reasonable times any facilities, equipment (including monitoring and
control equipment), practices or operations regulated or required under this permit, sample or monitor any subtunces or
parameters at any location, and inspect any production manufacturing fabricating or storage are where pollutants regulated under
this permit could originate, be stored, or be discharged to (he sanitary sewer.

12. Wlnocbago RrcLunatkxi shall retain wastcwater monitoring records Tor a period of three years. During this period, said record
shall be available for inspection and duplication by authorized representatives of the District.

13. Winacbago Reclamation shall notify the District prior to the introduction of new wastcwater or pollutants or any substantial
change in the volume or characteristics c' the wastcwatcr being introduced into the POTW from the users processes. Formal
written notification shall follow within thirty (30) days of such introduction on "Change of Condition' forms provided by the
District.

14. Wioncbago Reclamation shall develop a Slug Control Plan designed to prevent slug loading discharges. The plan shall include
specific requirements of a Slug Control Plan based upon a Slug Control Plan Evaluation performed by the District and outlined
under separate correspondence.

Upon development of a written Slug Control Plan, Winocbago Reclamation shall comply with the conditions stated within such
plan. Failure to comply with the Slug Control Plan provisions submitted to the District shall constitute a violation of this permit,
as well as the specific requirements of District Ordina: •= 361.

15. The user that experiences an upset in operations or : iy accidental or slug discharge to the sanitary sewer that places the
permittee in a temporary state of non-compliance with the provisions of this permit or with Ordinance 361 shall inform the Rock
River Water Reclamation District within 24 hours of becoming aware of the upset. A written follow up report of the upset shall
be filed by the permit lie with the Rock River Water Reclamation District within five (5) days.

The report shall specify: a) Description of the upset, (he cause (s) thereof and the upsets impact on the permittee's compliance
status; b) Duration of non-compliance including exact'Utes and times of non-compliance, and if not corrected, the anticipated
time the non-compliance is expected to contii jc; and. ;eps taken or to be taken to reduce, eliminate and prevent recurrence
of such in upset.

16. A list of all industrial users, which were subject to the C-Uriel's enforcement management system during (he previous 12 months
shall be published annually by the Rock Rive-Water Reclamation District in the largest daily newspaper within it's service area.
Accordingly, the permittee is apprised that non-compliance with this permit may lead to an enforcement action and may result
in publication of .i's name in appropriate newspaper in accordance with District Ordinance 361, An tele VI, Section 8.

17. Nothing in this permit shall be construed to relieve the permittee from civil and/or criminal penalties for non-compliance under
Ordinance 361, Article VII or State or Federal laws or regulations.

in addition to civil and criminal liability, the permittee violating any of (he provisions of thU permit or Ordinance 361 or causing
damage to otherwise inhibiting the Rock River Water Reclamation District wastewater disposal system shall be liable to Ihe Rock
River Water Reclamation District for any expense, loss, or damage caused by such violation or discharge. The Rock River Water
Reclamation District shall bill the permittee for the cost Incurred by the Rock River Water Reclamation District for «.-iy cleaning,
repair, or replacement work caused by the violation or discharge. Refusal to pay the assess costs shall constitute a separate
violation of Ordinance 361.

bal prmu94\permits\winnrec



ATTACHMENT A
DISCHARGE SCREENING LEVELS
BASED ON GAS/VAPOR TOXICifY

AND EXPLOSIVITY (1)
TOXIC/REACTIVE ORGANIC POLLUTANT

(TROP)

COMPOUND
Acrylonitrile
Benzene
Bromomethane (4)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
1,2 — Oichlorobenzene
1 ,4~DlcNorobenzene
Dlchlorodifluoromethane
1,1— Dichloroe thane
trans — 1 ,2 — dichloroethyiene
1 ,2 — dichloropropane
1,3 — Dichloropropene
Ethyl benzene
Ethylene dichloride
Formaldehyde
Heptachlor (4)
Hexachloro — 1 .3 butadiene (4)
Hexachloroethane
Methly ethyl ketone
Methylene chloride
Napthalene
Nitrobenzene
Tetrachloroethytene
Toluene
1 ,2.4— THchlorobenzene
1,1,1 — Trichloroethane
Trichloroethylene
Trichlorofluoromethane
Vinyl chloride (4)
Vlnylldene chloride
Aroclor 1242 (2)
Aroclor 1 254 (2) (4)

Local Limit

(rng/1)

1.19
0.13

0.002
0.06
0.03
2.31

1.6
0.41
0.29
3.75
3.55
0.04
4.58
0,28
3.62
0.06
1.59
1.05
O.06

O.O03
0.0002

0.93
249

2.06
Reserved
Reserved

0.53
1.36
0.39
1.55
0.71
1.23

0.004
0.003
0.01

O.005
(1) Ref: Guide to Protect POTW

Gases and Vapors (EP/J. EP
#PB92-173-236,June 1992.

(2) Analyzed using GC.
(4) Concentrations below i:-,e GCi

confirmed by GC.

V»orkersfrom Toxic and Reactive
812-V-92-001NTIS

.able 4-2.

3 detection limit must be

BAL misc\trop 23 - Feb - 94



ATTACHMENT B

Total Organic Priority Pollutants of Concern (TOPPOC) to
Prevent Pass Through, Sludge Contamination, and Inhibition at the Treatment Plant

;and
Acenaphthene
Anthracene
Benzo(a)Anthracene
Benzo(b)F!uoranthene
Benzo(k)Fluoranthene
4—Chlorophenyl Phenyl Ether
Dibenzo(a,h)Anthracene
1,3—Dichlorobenzene
3,3—Dichlorobenzidine
2,4—Dinithrotoluene
Fluoranthene
Fluorene
Isophorone
Nitrobenzene
N —Nitrosodi-N —Propylamine
Phenanthrene
Acenaphthylene
Benzidine
Benzo(a)Pyrene
Benzo(ghi) Perylene
Bis (2-Chloroethoxy) Methane
Bis(2-Chloroisopropyl)Ether
4—Bromophenyl Phenyl Ether
2—Chloronaphthalene
Chrysene
2,6-Dinitrotoluene
1,2—Diphenylhydrazine (as Azobenzene)
Hexachlorobenzene
Hexachlorocyclopentadien
lndeno(1,2,3-cd)Pyrene
Naphthalene
N-Nitrosodimethylamine
N—Nitrosodiphenylamine
Pyrene

Aldrin
Alpha-BHC
Beta-BHC
4.4'DDT
4.4'-DDD
Alpha—endosulfan
Endosulfan Sulfate
Endrin Aldehyde
Heptachlor Epoxide
PCS-1232
PCS-1260
Toxaphene
Gamma-BHC
Delta-BHC
Chlordane
4.4' -LD£
Dieldrin
Be la-Endosulfan
Endrin
PCB-1221
PCB-1248
PCB-1016

Acrolein
Chlorodibromome thane
2-Chloroethylvinyl Ether
Dtchlorobromome thane
1,2—Dichioroethane
Methyl Chloride
1,1,2,2-Tetrachloroe thane
Bromoform
1,1 —Dichloroethylene
Methyl Bromide
1,1,2—Trichloroethane

2,3,7,B-T«trachlocodibflnzo-P-Dioxin (TCDD)

^M^^'^^^^^^^:^^^^!f^yfi^f^Sf

»&GitH£ompoundstfli
4,6 - Dinitro- 0 - Cresol
P-Chloto-M-Cresol

Source: 40CFR Part 403 Appendix B

DICK/ag/TA8LE15



<KReclamation
istfyct

3333 Kishwaukee St. P.O. Box 7480 • Rockrord.lL 61126-7480- (815)397-9700- Fax (815) 397-75

March 13, 1991

Winnebago Reclamation
Mr. James Kroeplin
4920 Forest Hills Road
Rockford, IL 61111

RE: General Wastewater Discharge Permit No. 122G

Dear Mr. Kroeplin:

At the February 25, 1991, Rock River Water Reclamation District Board of
Trustees' meeting, the board approved your General Wastewater Discharge Permit
No 122G.

The District will send you a notification 180 days prior to the expiration of
your permit. Within 90 days of notification, you must apply for reissuance of
your permit. You will be supplied with a form. The terms and conditions of your
permits are subject to modification by the District during the term of the permit
as 1 imitations or requirements as identified in Ordinance 361, Article IV,
Section 2 are modified or other just cause exists. You will be informed of any
proposed changes in your permit at least 30 days prior to the effective date of
change. Where any changes are made in a user's permit, a reasonable time will
be given to achieve compliance.

Please pay particular attention to Page 3 on which your self monitoring
requirements are written. Enclosed is your copy of the General Permit. If you
have any questions regarding your permit, please contact my office.

Sincerely,

ROCK RIVER WATER RECLAMATION DISTRICT

Richard W. Eick
Plant Operations Manager

Enclosures
Is letters\renu

TRUSTEES

Robert Stringer, President
Frank Si. Angel, Vice Prosidonl

Roger Erkert. dork/Treasurer
Liliie King. Trustee

Donald Mossier, Trustee

Jon L. Olson. District Director



UOP 122G

Amended

1127
ROCK RIVER WATER RECLAMATION DISTRICT

GENERAL WASTEWATER DISCHARGE PERMIT

SECTION 1

(Company Name)

Business Address

Street 4920 Forest Hills Road

City Rockford Zip 61111

Location of Premise Permitted

Strect 6304 Lindenwood joad______

Ci ty__fiockford_________Zip 611Q9

The above name. Industrial User is hereby authorized to discharge wastewater to the Rock River Water Reclamation
District subject to said Industrial User's compliance with applicable pretreatment standards and the terms and
conditions stated in this permit.

issuance Date February 25. 1991

'Expiution Date February 25, J996

2̂ -t̂ C--
Class I Operator Dote

fcbruary 25. 1991

Date

February

Rock River Water Reclamation District Board President Date

SECTION II

Pj SCHABCE, 11H I_T AT 1 OH S

Uinrtebago Reclamation shall not discharge or cause to be discharged any stormwater, foundation
drainuater, groundwater, roof runoff, surface drainage, cooling Maters, or any unpolluted water to any
sanitary sewer.

Uimcbogo Reclamation shall not contribute or causes to be contributed, directly or indirectly, any
puUuionl or wnaicwotei' wiilcli w i l t Interfere wlUi tltc operation or performance of llic P01U. The
following general prohibitions shall apply to nil Users of District's POTW whether or not o user is
subject to National Categorical Pretrcotmcnt Standards or any other national. State or local
pretreatment standards, or requirements. A User may not contribute the following substances to
District's POTU:

1. Any liquids, solids or gases which by reason of their nature or quantity are, or may be,
sufficient either alone or by interaction with other substances to cause fire or explosion or
be injurious or hazardous in any other way to the PQTW or to the operation of the POIW. At
no time, shall two successive readings on a meter capable of reading L.E.I., (lower explosive
Limit} at * point at the nearest accessible point to the POTW in a sanitary sewer, at tftc point



of discharge into the POTU, or at any point in the POTU be more than five percent (5X) nor any
single reading greater than ten percent (1QX), Materials in this subsection include, but are
not Iimi ted to, gasot ine, kerosene, naphtha, benzene, toluene.xylene, ethers, alcohols,
ketooes,. aldehydes, peroxides, chlorates, perchlorotes, bromates, polychlorinated biphenlys,
polytorominated biphenlys, carbides, hydrides, stoddard solvents and sutfides.

2. Solid or viscous substances which may cause obstruction to the flow in a sewer or other
interference with the operation Of the wascewater treatment facil i ties such as, but not L /mi ted
to: grease, garbage with particles greater than on-half inch (1/2") in any dimension, animal
guts or t i ssucs, paunch manure, bones, hair, h ides or iIesh ings, ent ra iIs, whot c b(ood,
feathers, ashes, cinders, sand, spent lime, stone or marble dust, metal, glass, straw,
shavings, grass clippings, rags, spent grains, spent hops, waste paper, wood, plastics, tar,
asphalt residues from refining or processing of fuel or lubricating oil, mud or glass grinding
or polishing wastes, or tumbling and de-burring stones.

3. Any wastewater having a Ph less than 5.0, unless more strictly limited elsewhere in the
ordinance.

4. Any wostewater containing incompatible pollutants in sufficient quantity, cither singly or by
interaction with other pollutants, to injure or interfere with any wastewater treatment
process, a hazard to humans or animals, crease an incompatible effect in the receiving water
or the POTW, exceed the limitation set forth in the categorical pretreatment standard (when
effective), or in Section 3 of Ordinance 361, Article IV or create a public nuisance. An1
incompatible pollutant shall include, but not be limited to, any pollutant identified pursuant
to Section 307{a) of the Act.

5. Any noxioo* or rn.itodorous I (quids, gnso«, or sol i<l« ulticfi «(thor c iogly or by internet ion ur [li
other waste waters are sufficient to create a pub I lc nuisance or hazard to I f fe or arc
sufficient to prevent entry into ncwcro for their mntntenanco nnd repair.

6. In no case shall a substance discharged into the POTU cause the POTU to be in non-cotnpliancc
with sludge use or disposal criteria, guideline or regulations do eloped under Section iOS of
the Act; any criteria guidelines or regulations affecting a sludge use or disposal developed
pursuant to the RCRA, SWDA, the Clean Water Act, the Toxic Substances control Act, or State
criteria applicable to the sludge management method being used,

7. Any substance which will cause the POTU to violate its HPOES Permit or receiving water quality
standards.

8. Any wastewacer having a temperature at the point or discharge to the POTU which w i l l inhibit
biological activity in the POTU treatment plant resulting in interference; and in no case shall
wastewater be introduced to the POTU which exceeds 65*C (157*?) or which exceeds 40°C CKK°F)
at the POTU treatment plant.

9. Any pollutants, including compatible pollutants released at the flow or pollutant concentration
which a User knows or has reason to know w i l l cause interference to the POTW. In no case shall
a slug measured at the point of discharge to the POTU have a flow rate or contain
concentrations of pollutants that exceed, more than five (5) times the average twenty-four C2O
concentrations, or 24-hour flow during normal operation; provided, however, that a User sub/ect
to National Categorical Pretreatment Standards shall comply with such standards in addition
to this subsection B.9.

10. Any wastewater containing any radioactive wastes or isotopes of such halflife or concentration
as may exceed limits established by State or Federal regulations.

11. Any wastewater which may contain more than 250 mg/l weight of fat, oil, grease (FOG) or freon
correctable material.

12. Any wastewater containing 800, total solids, or suspended solids of such character and quantity
tfiat unusual attention or expense is required to handle such materials at trie sewage treatment
plant; provided however, that a User may be permitted by specific, written agreement with the
District, which agreement to discharge such 800 or TSS may provide for special charges,
payments or provisions for treating and testing equipment.

13. Armenia nitrogen in amounts that would cause District to fail to comply with regulations of
IEPA.



D Inch or yen f rom cnch nrpnrnto dlochnrge of UiinK'boyo Rccln«nt ion, ns ntcofiurcd urxJcr tlic provis fons of the
ordinonce, shall not during the period set forth in this section, contain in excess of the folLowing
concentrations based upon o 24-hour composite snn«3lc. Multiple industfinl unstcuatcr dischnrgcs from .1
permitted facility mey be combined in a flow weighted manner to determine compl'ance with the following
limitations for a 24-hour composite sample:

Cyanide, Total by Distillation 1.7mg/l
Cadmium, Total 0.9 mg/l
Zinc, Total 20.0 mg/l
Chromium, Total Kexavalent,
Plus Total Trivalent 25.0 mg/l

Nickel, Total 10.0 mg/l
Iron, Total 100.0 mg/l
Copper, Total 15.0 mg/l
Lead, Total 5.0 mg/l
Manganese, Total 100.0 mg/l
Antimony, Total 30.0 mg/l
Arsenic, Total 7.0 mg/l
SiIver, Total 12-0 mg/l

SECTION 111
SELF MONITORING REQUIREMENTS

Representative samples may bo taken every hour or half hour, properly refrigcrated, preserved, and composited
in proportion to the wastewater flow or a continuous sample may be taken and mixed from which a representative
24-hour sample is taken. If flow is relatively constant, samples may be taken every 15 minutes ond composited.

These samples shall be analyzed using procedures outlined in Standard Methods or other ROCK RIVER WATER
RECLAMATION DISTRICT approved methods.

Representative wastewater samples shall be taken by Utmcbago Reclamation in accordance with the following
schedule. The results w i l l be reported semi-annually to the ROCK RIVER UATER RECLAMATION DISTRICT on a form,
Statement of Industrial Discharge Quality. These reports are due on or before the 20th day of the month
following the end of January and July.

Self Monitoring Schedule

Sampling Point Frequency of Snmpling Pollutants to be Analyzed

Manhole W Twice o Year Copper, Nickct, Zinc, T Chromium,
Station 20 Rydbcrg Rd Lead, Cadmium, Cyanide, Ammonia (N)

Manhole #4 Twice a Year Total Organic Priority Pollutants
Station 20 Rydbcrg Rd

Samples shall be taken flow proportionally. Volatiles samples shall be a grab.

SECTION IV

Compliance Schedule

NOT APPLICABLE

SECTION V

SPECIAL CONDITIONS

1. The District shal I be granted written access rights to the dedicated sampling manhole. Should public sewer
ever be extended from this location, a public manhole Milt be recjuired to be installed downstream of
manhole Number 4, Station 20.0.



SECTION VI

The following Standard Conditions apply to each Wastewater Discharge Permit issued by the ROCK RIVER UATER
RECLAMATION DISTRICT.

1 . Uhere required, Uinnctxtgo Reel amor ion shal I provide moni tori no fnci I ities, instal I ed ond on in rained at at I
tints at the User's expense co allow Inspection, coupling, and ( low mea&urcfnent ut locations specified in
Section Ml' of this permit. There shall be ample room in and near such monitoring facilities to allow
accurate sailing and monitoring equipment to be installed and to prepare samples for analysis. Such
foci 1 1 ties shal I be accessible to authorized rcpresentae ives of the district at all times upon present at ion
of suitable identification from 2:00 a.m. to 5:00 p.m. five days per week provided that authorized
representatives of the District personnel shal I under exceptional circumstances have access upon
presentation of suitable identification from fi:00 a.m. to 5:00 p.m. seven days per week. Where required
by federal or State Regulations, such monitoring facilities shall be provided at the end of a process or
unti I production from which regulated toxic pol lutants are discharged. These faci I ities shal I be instal ted
in the Rydberg manhole identified as Monitoring Manhole M, Station 20.0. This manhole shal I be A private
manhole maintained by Uinnebago Reclamation for purposes of this section.

2. Behr Metals shall retain wastewater monitoring records for a period of three (3) years. During this period
said records shall be available for inspection and duplication by authorized representatives of the ROCK
RIVER UATER RECLAMATION DISTRICT.

3. Winoebago Reclamation shall notify the ROCK RIVER WATER RECLAMATION DISTRICT prior to the introduction of
new wastewater or pollutants or any substantial change in the volume or characteristics of the wastewater
being introduced into the POTU from the User's processes. Formal written notification shall follow within
30 days of such introduction.

4. Uinnebago Reclamation shall notify the ROCK RIVER UATER RECLAMATION DISTRICT immediately upon any
accidental or slug discharge to the sani tary sewer as out I incd in the industrial spi 1 1 report ing
requirements of the District.

5. Ho discharge permit shall be issued to any user whose discharge of pollutants to the sanitary sewer whether
shown upon the application or determined after inspection, monitoring or analysis by the District, is not
in conformance with Federal, State, or ROCK RIVER UATER RECLAMATION DISTRICT laws, ordinances or
regulations. The Board may grant variances of District standards and requirements in accordance with
District ordinance.

6. The discharge Permit issued to Uinnebago Reclamation by the ROCK RIVER UATER RECLAMATION DISTRICT may be
revoked when, after inspection, monitoring or analysts It is determined that the discharge of wastewater
to the sanitary sewer is in violation of Federal, State, or District laws, ordinances or regulations.

7. This permit shall be revoked due to falsification or intentional misrepresentation of data or statements
pertaining to the General Uastewater Discharge Permit Application or any required reporting form.

8. The District shall notify Uimcbogo Reclamation one hundred and eighty (ISO) days prior to the expiration
of the User's permit. Within ninety (90) days of the notification, the User shall apply (for reissuance
of the permit) on a form provided by the District. The terms and conditions of the permit are subject to
modification by thn ROCK RlVF.lt WATFR BPCI.AMATIOM DISTRICT Hurt no rh» t«rm of th» p»rmit •« I imi tot ion* or
requirements are modified or for other just cause. The user shall be informed of any proposed changes in
this permit at least 30 days prior to the effective date of change, changes or additions of the permit
shall include a time schedule for compliance.

9. This Permit is issued to Uinnebago Rcclanation for the specific operation or operations permitted end is
not transferable without the approval of the District.

10. Mot later than fourteen (14) days following each date in the compliance schedule and the final date for
compliance given by Behr Metals in the General Uastewater Discharge Permit Appl (cation and included as part
of this permit, the User shall submit a progress report to the Director.

11. The compliance dates for the increments of progress given the compliance schedule, w i l l be revised only
at the discretion of the District. Failure to meet the compliance dates without just reason for delay is
a violation of the conditions of this permit.

permi ts\winnrec
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
WATER POLLUTION CONTROL PERMIT

LOG NUMBERS: 2120-90 PERMIT NO.: 199L-EN-2120

FINAL PLANS, SPECIFICATIONS, APPLICATION DATE ISSUED: January 16, 1991
AND SUPPORTING DOCUMENTS
PREPARED BY: Rockford Blacktop Construction Company — James Kroeplin

SUBJECT: WINNEBAGO RECLAMATION, INC. (PAGELS LANDFILL) -- Sewer Connection for
Landfill Leachate -- Sanitary District of Rockford

PERMITTEE TO CONSTRUCT
Winnebago Reclamation, Inc.
P.O. Box 2071
Loves Park, Illinois 61130

Permit is hereby granted to the above designated permittee to construct water
pollution control facilit ies described as fo l lows:

Installation of 6,750 linear feet of 4 inch PVC pipe and all necessary pumps,
pressure relief va lves, drain valves, and appurtenances required to serve the
existing landfill leachate collection system located at Page l ' s Landfill in Winnebago
County. Discharge {DAF = 21,000 gpd, DMF =• 42,000 gpd, PE = 701) will be to the
Rockford Sanitary District via a proposed 8 inch sewer extension to be located along
the west side of Rydberg Road.

This Permit is issued subject to the following Special Condit ion(s). If such Special
Condit ion(s) require(s) additional or revised facilities, satisfactory engineering
plan documents must be submitted to this Agency for review and approval for issuance
of a Supplement Permit.

SPECIAL CONDITION 1: The operational portion of this permit is contingent upon
completion of construction and start of operation of all down stream transporting and
treating facilities.

SPECIAL CONDITION 2: The issuance of this permit does not relieve the permittee of
the responsibility of complying with 35 111. Adm. Code, Part 307 and/or the General
Pretreatment Regulations (40 CFR 403) and any guidelines developed pursuant to
Section 301, 306, or 307 of the Federal Clean Water Act of 1977.

SPECIAL CONDITION 3: The issuance of this permit does not relieve the permittee of
the responsibility of complying with any limitations and provisions imposed by
Sanitary District of Rockford.

Continued on Page 2

THE STANDARD CONDITIONS OF ISSUANCE INDICATED ON THE REVERSE SIDE MUST BE COMPLIED
WITH IN FULL. READ ALL CONDITIONS CAREFULLY.

TGM:SFN/ml s/4322n/l -2 vJÎ IflO /̂WAJER^ POLLUTION CONTROL
cc: EPA - Rockford Region /

Rockford Blacktop Construction CoX
Sanitary District of Rockford
Record -/Thomas G.
Binds Manager, Permit Section

IL 5 3 2 - o o a g
*PC I*0 [Rev. 2 / 0 2 1



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
WATER POLLUTION CONTROL PERMIT

LOG NUMBERS: 2120-90 PERMIT NO.: 1991-EN-2120

FINAL PLANS, SPECIFICATIONS, APPLICATION DATE ISSUED: January 16, 1991
AND SUPPORTING DOCUMENTS
PREPARED BY: Rockford Blacktop Construction Company -- James Kroeplin

SUBJECT: WINNEBAGO RECLAMATION, INC. (PAGERS LANDFILL) -- Sewer Connection for
Landfill Leachate -- Sanitary District of Rockford

SPECIAL CONDITION 4: The operation of this sewer connect ion shall be governed by the
Sanitary District of Rockford and their pretreatment program. However, f lows or
loadings beyond those permitted in this permit or addition of any pretreatment
equipment must be done in accordance with 35 111. Adm. Code 309.201.

SPECIAL CONDITION 5: Standard Specif icat ions for Water and Sewer Main Construction
in Illinois, Current Edition, shall govern the materials, material testing,
construction and project testing of this sanitary sewer project.

SPECIAL CONDITION 6:

a) Liquids, sol ids, or gases which by reason of their nature or quantity may cause
fire or explosion; or be injurious in any other way to sewers, treatment works,
structures or to the operation of the treatment works, or cause a safety hazard
to the personnsl operating the treatment works, or cause the effluent from the
treatment works to violate applicable effluent standards are prohibited;

b) Solid or v iscous wastes which cause obstruction to the f low in sewers or other
interference v.ith the proper operation of any sewer or treatment works are
prohibited.

SPECIAL CONDITION ?: All sludges generated on site and at cleanouts shall be
disposed of at a site and in a manner acceptable to the Agency.

SPECIAL CONDITION 3: When wastewater is recovered from any cleanout point along this
connection, it must be either returned to the landfill leachate col lect ion system or
disposed of at som^ point along the sewer connection described in this permit. If
wastewater is to be disposed of at any other location, it must be done in accordance
with the permit requirements of 35 111. Adm. Code 309.201.

. 532 -0008
>C 110 [R0v. 2 / B 2 I



READ ALL CONDITIONS CAREFULLY.
STANDARD CONDITIONS

The Illinois Environmental Protection Act {Illinois Revised Statutes,
Chapter 111-1/2. Section 1039) grants the Environmental
Protection Agency authority lo impose conditions on permits which
it issues.

Unless the construction (or which this permit is issued has been
completed, this permit will expire ID two years after [he date of
issuance for permits to construct sewers or waste water sources
or (2) three years after the dale of issuance for permits lo
construct treatment works or preireatmcnt works.

The construction or development of facilities covered by this
permil shall be done in compliance wiih applicable provisions
of Federal laws and regulations, the Illinois Environmental
Protection Act. and Rules and Regulations adopted by the
Illinois Pollution Control Board.

There shall bo no deviations Irom tho approved plans and
specifications unless a wrillen request for modification of tho
project, along with plans and specifications as required, shall
havo boon submitted to (ho Agency and a supplcmcnlal
written permit issued.

Tho permittee shall allow any agent duly authorized by the
Agency upon the presentation of credentials:

a. to enter at reasons b!e times, the permittee's premises
whoro actual or po ontial effluent, emission or noise
sources are locate:- or where any activity is to be
conducted pursuar. to this permit.

b. to have access lo r,nd copy at reasonable times any
records required to be kept under (he terms and
conditions of this permit.

c. to inspect at reasonable times, including during any hours
ol operation of equ omenl constructed c.' operated under
this permit, such ec jipment or monitorirg methodology or
equipment requirec to be kept. used, operated, calibrated
and maintained uncer this permit.

d. to obtain and remove at reasonable limss samples o( any
discharge or emiss ^n of pollutants.

e. to enter at reasonable limes and utilize any photographic,

recording, testing, monitoring or other equipment lor the
purpose of preserving, testing, monitoring, or recording
any activity, discharge, or emission authorized by this
permit.

5. The issuance of this permit:

a. shall not be considered as in any manner affecting the
title of the premises upon which the permitted facilities are
to be located;

b. does not release the permittee from any liability for
damage to person or properly caused by or resulting from
the construction, maintenance, or operation of the
proposed facilities;

c- does not release the permittee from compliance with other
applicable statutes and regulations of the United States,
of the State of Illinois, or with applicable local laws,
ordinances and regulations;

d. does not take into consideration or attest to the structural
stability of any units or parts of the project;

e, in no manner implies or suggests thai tho Agency (or Us
officers, agents or employees) assumes any liability.
directly or indirectly, for any loss due to damage,
installation, maintenance, or operation of the proposed
equipment or lacilily.

6. Unless a joint construction/operation permit has been issued,
a permit for operating shall be obtained from the Agency
before the facility or equipment covered by this permit is
placed inio operation.

7. These standard conditions shall prevail unless modified by
special conditions.

8- The Agency may file a complaint with the Board lor
suspension or revocation of a permil:

a. upon discovery lhai the permit application contained
misrepresentations, misinformation or false statements or
that all relevant facts were not disclosed; or

b. upon finding lhaf any standard or special conditions have
been violated; or

c. upon any violation ol the Environmental Protection Act or
any Rule or Regulation effective thereunder as a result o(
the construction or development authorized by this permit.

PRINTED ON RECYCLED PAPER



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
WATER POLLUTION CONTROL PERMIT

LOG NUMBERS: 2118-90

FINAL PLANS, SPECIFICATIONS, APPLICATION
AND SUPPORTING DOCUMENTS
PREPARED BY: Rockford Blacktop Construction Co.

PERMIT NO. : 1991-H8-2H8

DATE ISSUED: January 23, 1991

SUBJECT: ROCK RIVER WATER RECLAMATION DISTRICT - Pagels Landfill
(Rock River Water Reclamation District Sewage Treatment Plant) -- Sanitary Sewer
Permit

PERMITTEE TO CONSTRUCT
Winnebago Reclamation, Inc.
Post Office Box 2071
Loves Park, Illinois 61130

PERMITTEE TO OWN AND OPERATE
Rock River Water Reclamation District
3333 Kishwaukee Street
Rockford, Illinois 61109

Permit is hereby granted to the above designated permittee(s) to construct and/or
operate water pollution control facil it ies described as fo l lows (quantities are
approximate):

1378 feet of 8 inch sanitary sewer, and 4 manhole(s) to serve a landfill leachate
collection system (0 P.E., 0 GPD DAF) located at Baxter Road and Rydberg Road with
discharge to an existing 12 inch sanitary sewer tributary to the above indicated
sewage treatment plant.

This Permit is issued subject to the following Special Condit ion(s). If such Special
Condition(s) require(s) additional or revised facilities, satisfactory engineering
plan documents must be submitted to this Agency for review and approval for issuance
of a Supplement Permit.

1. Any connections to this sanitary sewer extension must be in accordance with this
permit and the latest Revisions of Subtitle C, Chapter 1. Permits must be obtained
if required by said regulations.

2. Standard Specifications for Water and Sewer Mj 'n Construction in Illinois,
Current Edition, shall govern the materials, material testing, construction and
project testing of this sanitary sewer project.

3. If this project is located within a wetlands, the U.S. Army Corps of Engineers
may require a permit for construction pursuant to Section 404 of the Clean Water Act.

4. The proposed sanitary sewer connection from Pagels landfill shall not be
constructed until all of the necessary approvals and/or permits from this Agency have
been obtained by the above referenced Permittees.

THE STANDARD CONDITIONS OF ISSUANCE INDICATED ON THE REVERSE SIDE MUST BE COMPLIED
WITH IN FULL. READ ALL CONDITIONS CAREFULLY.

DIVISION OF WATER POLLUTION CONTROLTGM:MPH:kkw/4325n,56
cc: EPA - Region 1

Rockford Blacktop Construction Co,
Records
Binds Thomas G. McSwiggin,

Manager,. Permit Section

IL 532 -0009
WPG I '16 ( R e v .2 / 0 2 1



flockford Blacktop Construction Company

November 26, 1990

Earthmoving.
asphalt paving,
highway and
underground
construction

5290 Nimfc
Md

Loves Park
Illinois 611II

PQ Box 2071
Loves Park
Illinois 61130

"^654.4700
815.654.4736

Illinois Environmental Protection Agency
Division of Water Pollution Control
2200. Churchill Rd.
P.O. Box 19276
Springfield, IL 62794-9276

Attn: Mr. Steve Nightingale

Reference Log 2120-90

Re:. Pagels Landfill Sanitary Sewer

Dear Mr. Nightingale: • : . , . . . - . . ' •

In response to our recent phone conversation, I have enclosed a
brief explanation of the proposed system. Currently, landfill
leachate is pumped to an existing storage pond on top of the
landfill. From this pond, the leachate is transferred into
tanker trucks and hauled to the Rock River Water Reclamation
District for treatment. The proposed sewer line would be used to
discharge leachate directly from the landfill to the existing
sewer. ' • - ' , . , . - • ' • . . . -

Attached are the calculations showing the proposed design flows
and velocities, when, ;. the* system is in operation. Sketches of
the leachate storage pond and elevated tank are also included.

As previously discussed, the leachate will continue to be pumped
into the storage pond on top of the landfill. From the pond, it
will be pumped into the elevated storage tank. The primary
purpose of the tank is to provide temporary storage to eliminate
continuous pumping.

In the event .that the sewer line is not in use for an extended
period of time or if sedimentation occurs, the separate sections
of the A" pipe can be drained through the drain manholes.
Sedimentation would most likely occur at these points and could
be controlled by draining the sediment into the manhole and then
pumping into a tanker and hauling to the sewer plant.

Please be advised that actual separating conditions will change
based on operations at the landfill. In the event that this V
line is not adequate, a pumping station could be added to
increase the capacity of the system.



Page 2
November 26, 1990
Re: Pagels Landfill Sanitary Sewer

Should you have any additional questions during your review
please feel free to contact me.

Sincerely,

ROCKFORD BLACKTOP CONSTRUCTION CO.

James W. Kroeplin, P.E.

JWK:ji '

Enc.
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HA.NDBO. i .CPI1-E tPTER V - DUSl

TABLE-10-Continued
4" IPS (ASTM D-2241)

TABLE 40-Continued
8" IPS (ASTM D-2241)

SDR 26
Flow

Gals./Min.

20
25
30
35
40
45
50
60
70
75
80
90

100
125
150
175
200
250
300
350
400
450
500

Velocity
Fl./Sec.

0.48
0.60
0.72
0.84
0.96
1.08
1.20
1.44
1.67
1.79
1.91
2.15
2.39
2.99
3.59
4.19
4.79
5.98
7.18
8.38
9.57

10.77
11.96

Losi 0( Head
Ft./IOOFi.

0.02
0.04
0.05
0.07
0.09
0.11
0.14
0.19
0.25
0.29
0.32
0.40
0.49
0.74
1.04
1.39
1.77
2.63
3,75
5.00
6.39
7.95
9.66

Freif. Drop
PSI/IOOFt.

0.009
0.017
0.022
0.030
0.039
0.048

"0.061
0.082
0.1 1
0.13
0.14
0.17
0.2!
0.33
0.45
0.60
0.77
1.16
1.62
2.17
2.77
3.44
4.18

SDR 21
Velocity
Fi./Sec.

0.50
0.62
0.75
0.87
1.00
1.12
1.25
1.50
1.75
1.87
2.00
2.25
2.50
3.13
3.75
4.37
4.99
6.24
7.49
8.74
9.99

11.24
12.48

LOII of Head
Fl./lOOFL

0.03
0.04
0.06
0.08
0.10
0.12
0.15
0.21
0.28
0.32
0.36
0.45
0.54
0.82
1.15
1.54
1.96
2.97
4.16
5.54
7.09
8.82

10.72

Pre«. Drop
PSI/lOOFi.

0.013
0.017
0.026
0.035
0.043
0.052
0.065
0.091
0.12
0.14
0.16
0.19
0.23
0.36
OJO
0.67
0.85
1.29
1.80
2.40
3.07
3.32
4.64

6" IPS (ASTM D-2241)
SDR 26

Flow
Galj./Mm.

50
60
70

75
so
90

100
125
150
175
200
250
300
350
400
450
500
750

1000

Velocity
Ft./Sec.

0.55
0.66
0.77
0.83
0.88
0.99
1.10
1.39
1.66
1.94
2.21
2.76
3.31
3.87
4.42
4.97
5.52
8.28

11.05

Lo« of Head
PL/100 Ft.

0.02
0.03
0.04
0.04
0.05
0.06
0.07
0.11
0.16
0.21
0.27
0.41
0.57
0.76
0.97
1.21
1.47
3.12
5.30

Prew. Drop
PS 1/100 Fl.

0.009
0.013
0.017
0.017
0.022
0.026
0.030
0.047
0.069
0.091
0.12
0.18
0.25
0.33
0.42
0.52
0.64
1.35
2.30

SDR 21
Velocity
FiVSec.

0.58
0.69
0.81
0.86
0.92
1.04
1.15
1.44
1.73
2.02
2.31
2.89
3.46
4.04
4.61
5.19
5.76
8.64

11.53

Losi of Head
Ft./ 100 Ft.

0.02
0.03
0.04
0.05
0.05
0.07
0.08
0.125
0.18
0.24
0.30
0.46
0.63
0.85
1.08
1.34
1.63
3.46
5.89

Preii. Drop
PS I/ 100 Ft.

0.009
0.013
0.017
0.022
0.022
0.030
0.035
0.054
0.078
0.103
0.13
0.20
0.27
0.37
0.47
0.5S
0.71
1.50
2.55

SDR 26
Flow

Galt./Min.

100
125
150
175
200
250
300
350
400
450
500

. 750
1000
1250
1500
2000

Velocity
Ft./Sec.

0.66
0.83
0.98
1.14
1.30
1.63
1.95
2.28
2.61
2.93
3.26
4.89
6.51
8.15
9.77

13.03

LOK of Head
Ft./lOu Ft.

0.03
0.037
0.04
0.06
0.07
0.11
0.16
0.21
0.27
0.33
0.41
0.86
1.47
2.23
3.11
5.30

Prc«. Drop
PSI/100 Fl.

0.012
0.015
0.017
0.026
0.030
0.048
0.069
0.091
0.12
0.14
0.13
0.37
0.64
0.96
1.35
2.29

SDR 21
Velocity
Fl./Sec.

0.67
0.85
1.02
1.19
1.36
1.70
2.04
2.38
2.72
3.06
3.40
5.10
6.80
8.50

10.19
13.59

Lo« of Head
Fi./IOO Ft.

0.03
0.037
0.05
0.065
0.08
0.125
0.18.
0.24
0.30
0.37
0.45
0.96
1.63
2.47
3.45
5.87

Preiv Dn
PSI/100 F

0.012
0.015
0.022
0.028
0.035
0.054
0.078
0.103
0.13
0.16
0.19
0.-J2
0.64
1.07
1.49
2.54

10" IPS (ASTiM D-2241)
SDR 26

Flow
Gals./Mio.

200
250
300
350
400
450
500
750

1000
1250
1500
2000
2500
3000

Velocity
Fl./Sec.

0.83
1.05
1.26
1.47
1.68
1.89
2.10
3.14
4.19
J.27
6.29
8.38

10.48
12.58

Loss of Head
Fl./lOOFl.

0.027
0.04
0.05
0.075
0.09
O. t l
0.14
0.29
0.50
0.76
1.06
1.81
2.74
3.84

Pr:ss. Drop
PSI/100 Fl.

0.012
0.017
0.022
0.033
0.039
0.048
0.061
0.13
0.22
0.33
0.46
0.78
1.19
1.66

SDR 21
Velocity
Ft./Sec.

O.S6
1.10
1.31
1.54
1.75
1.97
2.19
3.29
4.3S
5.48
6.57
8.76

10.96
13.15

Lo« of Head
Fl./lOOFl.

0.027
0.045
0.06
0.08
0.10
0.13
0.15
0.33
0.56
0.85
1.18
2.02
3.06
4.27

Press. Drc
PSI/100 F

0.012
0.020
0.026
0.035
0.043
0.056
0.065
0.14
0.24
0.37
0.51
0.87
1.33
1.S5

12" IPS (ASTM D-2241)
SDR 26

Flow
Gals./MJn.

350
400
450
500
750

Velocity
Fl./Sec.

1.04
1. 19
1.34
1.49
2.23

Loss of Head
Ft./ 100 Ft.

0.04
0.04
0.05
0.06
0.13

Press. Drop
PSt/100 Ft.

0.017
0.017
0.022
0.026
0.056

SDR 21
Velocity
Fi./Sec.

1.03
1.24
1.40
1.55
2.33

Losi of Head
Ft./ 100 Ft.

0.036
0.04
0.06
0.07
0.14

Preii. Drr
P S l / I O O F r

0.016
0.017
0.026
0.030
0.061



FIGURE 26 - FRICTION LOSS CHARACTERISTICS OF WATER FLOW THROUGH PVC Pll'E

©WATER FLOW IN GALLONS PER MINUTE Q) \\ ,

CD INSIDE DIAMETER OF PIPE IN INCHES

SPECIFIC INSIDE PIPE DIA. IN INCHES

HEAD LOSS IN P.S.I.
PER tDO FT. OF PIPE

HEAD LOSS IN FEET
PER 100 FT. OF PIPE

WATER VELOCITY IN FEET PER SECOND

HOW TO USE THIS GRAPH;
Salaci th« d**lr«d pip* ill* (Intld*
ditmaiar).

2. D*t*rmin« ih* amount ol water to
How througn th* pip*.

3. Place * tir»lohl-#do» on thai* two
points.

4. The point »t whleft ih» ttr«ighmdB«
IniariMCti th* h««cj-)on ltrt« and ihu
velocity lin* giv« ih«t» two vuluot
undvr- ih« Blv*n conditiont.

EXAMPLE:
l«" ich«dul* A plp» (I.D. - t.740")G
40 uallon p»f mlnut* Mrvlc* Q)

1. Llo* up ihu* points with a ftralght-
•dfl* Q)

2. Read 2.6 pfl (or 6 (t.) Irom th* haad-
loit tin* 0

3. Raad 5.38 ft. p*r ivcond from th*
velocity Hn* ()

THE VALUES ON THIS GRAPH ARE BASED
ON THE WILLIAMS AND HAZEN FORMULA:

(EQUATION 80) (..2083

WHERE:
f -friction h«»cJ in f«*t of water p*r

100 f*at of pip*
dj-ln*ld* dlamatcr of pip* In Inch**
Q • Flow In galloni p*r mlout*
C " Conitant for Intld* roughnaii of

pip* (150 for PVC)
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- - ~\t. igo 1 of 2)

Illinois Environmental Protection Agency
Division of Water Pollution Control

Permit Section
Springfield, Illinois 62706

Application For Permit Or Construction Approval

For IEPA Use:
Log Number:
Date Received:

1. Name and Location:
WPC-PS-1

Name of project: PAGELS LANDFILL SANITARY SEWER

WINNEBAGOMunicipalityor Township: SANITARY DI5T OF RKFD.
INSTALL 4" PRIVATE SERVICE FROM LANDFILL TO PROPOSED 8"2. Brief Description of Project:

PUBLIC SEWER

3. Document* Being Submitted: 1C the project involves any of the items Hated below, submit the corresponding schedule, and check the
appropriate space*.
Project
Private Sewer Connection ............................. A,
Public Sewer Extension ............................... B .
Sewer Extension Construct Only ....................... C.
S«wage Treatment Works ............................. D ,
Excess Flow Treatment ............................... E.
Lift Station/Force Main ............................... F.
Sludge Disposal ...................................... G,

4.

Spray Irrigation ......................... H
Septic Tanks ............................. I
Industrial Treatment or Pretreatment ..... J
Cyanide Acceptance ...................... L
Updating Cyanide Acceptance Form ....... M
Waste Characteristics .................... N
Erosion Control .......................... P
Trust Disclosure ......................... T

Land Trust: Is the project identified in item number 1 herein, for which a permit is requested, to be constructed on land which is the subject
of a trust? Q Yes 0 No

If yes. Schedule T (Trust Disclosure) must be completed and Item number 7.1.1 must be signed by a beneficiary, trustee or trust officer.

Plans:-Title £&**:'!>___£<}f<Le(:&t{ $4*itGSy____^e****.f~'.. Number of Pagea: _ Q J_A.f«S-Vj___________

Specifications: Title, QJ £ A Number of Rooks/Pages:

Other Documents (Please Specify)

5. This is an Application for (Check Appropriate Line):

———X——A. Joint Construction And Operating Permit
—————— B. Authorization To Construct (See Instructions) NPDES Permit No. I LOO.
—————— C. Construct Only Permit (Does Not Include Operational
—————— D, Operate Only Permit (Does Not Include Construction)

Issue Date.

6. Certifications and Approval:

6.1 Certificate by Design Engineer
I hereby certify that I am familiar with the information contained in this application, including the attached schedules indicated above, and
that to the best of my knowledge and b*Jief luch information it true, complete and accurate. The plans and specifics tior.s (specifications other
than Standard Specifications or local specifications on* (lie With this Agency) as described above were prepared by me or under my direction.

Engineer JAMES W. KROEFLIN 062-042258
Name Registration Number

ROCKFORD BLACKTOP CONSTRUCTION CO.
5290 NIMTZ RD. LOVES PARK, IL 61111

D. M ,Phone Number: 815 654-4700

Signature X

7. Certification* and Approval* for Permits:

7.1 Certificate by Applicant^) .
I/We hereby certify that I/we have read and thoroughly understand the conditions and requirements of this Application, and am/are
authorized W sign this application in accordance with the Rules and Regulations of the Illinois Pollution Control Board.
I/We hereby agree to conform with Ui« Standard Conditions and with any other Special Conditions made part of this Permit.

Name Of Applicant For Permit Or Authorisation To Construct WINNEBAGO RECLAMATION INC.___________—————7.1.1

P.O. BOX 2071 LOVES PARK ILLINOIS 61130
Street State Zip Code

Signature X

Title
THilEPA it oulhorutd to rtguin Inu information under Illin«U Rei-uettStolule*. 1979. Cfiaplrr 111 1/2. Strtion 1039 Ditflaturtoflfia information u
rtqutrtd under thai Section. Failure to tio 10 may prtttnt (Ait farm from bring procrtttd and rmitJ mull in yni,r application being dtnietJ. Tfia (jrm ho*
brtn approvrd try Ifit Formt Manaftmtnl Ctnltr.



:«• 2 or -i

P. 0. BOX 2011 LOVES PARK
Street

Signature X

Till*

^/9^AACil/

I/ tipf
7.2 Attested (Uni t s of Government)

Pirn* tur- X . . . . , . . . . . . . . . . . . . . . . . n.l*. . . _ . . . ._-_ . .„

ILLINOIS 61130
Slat* Zip Code

TUI.

(City Clerk. Village Clerk, Sanitary District Clerk. Eu.»
7.3 Applicalioni from non-governmental applicant* which are not signed by the owner, must be signed by a principal executive officer of at

least the level of vice president, or his duly authorized representative.

7.-1 Certificate Dy Intermediate Sewer Owner
1 hereby certify that (Please check one):

1. The sewers 10 which this project will be tributary have adequate reserve capacity to transport the wastewater that will be
added by this project without causing a violation of the Environmental Protection Act or Subtitle C. Chapter I. or

.2. The Illinois Pollution Control Board, in PCB ——————— dated ____________________, granted a variance from
Subti t le C. Chapter I to allow construction and operation of the facilities that are the subject of this application.

Name and location of sew«r system to which this project will be tributary:

NEW MILFORD TRUNK LINE

SANITARY DISTRICT DIST. OF ROCKFORDSewer System Owner —————————————————————————————————————————

3333 KISHWAUKEE ST. _________ ROCKFORD ______ ; ___________ ILLINOIS _____ 61109
Street -. / // City State Zip Code

UAA/'/£fr**t~* /o/>t-/fv ENGINEERING MSKAGER_ Signature X ^MM?.f±<£.^2f ......... P-*» SU/'" /^^ Title

7.4.1 Additional Certificate By Intermediate Sewer Owner

I hereby eeriifplhat 'Please check one):

1. The tewers to which thi« project will be tributary nave adequate reserve capacity to transport the wastewater that will be
added by this project without causing a violation of the Environmental Protection Act or Subtitle C, Chapter I, or

2. The Illinois Pollution Control Board, in PCB ___ , —— __ dated ____________________ , granted a variance from
Subtitle C, Chapter 1 to allow construction and operation of the facilities that are the subject of this application.

Name and location of sewer system to which this project will be tributary:..'• v. • .r-;,
Se»-er System O*-"ner '_ '

Street.- i . ' - . ; •-. City State Zip Code. ,y.
_ Signature X .......'!.....• .................. Date—————————————————— Title ——————————————————

7.S Certificate By Waste Treatment Works Owner
I hereby certify that iPlease check onei:

v • • • — . • • ' ' ,
——i——— 1. The waste treatment plant to which this project will be tributary has adequate reserve capacity to treat th« wastewiter that

will b« added by this project without causing a violation of the Environmental Protection Act or Subtitle C, Chapter I, or

—————— 2. The Illinois Pollution Control Board, in PCB __———_ dated .————._____™-———————, eranted a variance from
Subtitle C. Chapter I to allow construction and operation of the facilities that art the subject of this application.

I also certify that the industrial waste discharges described in the application ia capable of being treated by the treatment works, snd such
iste discharges will be in compliance with all currently applicable local, state or federal pretreatment requirements.

am* and location of waste treatment works to which this project will be tributary: SANITARY DISTRICT OF ROCKFORD

Treatment Works Owner SANITARY DISTRICT OF ROCKFORD_______________________________________

3333 KISHWAUKEE S T . R O C K F O R D I L L I N O I S 6 1 1 0 9



Tt»* Afmcy a *vtt>ont*t* In ntgw*» fA™ mJofmtlon unijff Utmom Rfnmt Slftutft. I$?S. CA^V*' 1 ti 1/2. 5«*<Ort 1039. DaeJouurw ol tttm mitrmtnon n ,

Fiilurm lo tto to m»f prwvunt Itt't lorm Irom ttfny pfo&rtt+d »nd COukt mut n youf fff>*G*lian t>fmf tlofuvd. 1h* term hu tt^rfi •pfrov^t by lf>* Form Utntp»fn*f* Off If.

Log* ________,_________________

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF WATER POLLUTION CONTROL

PERMIT SECTION
Springfield, Illinois 62794-9276

GJCHEDULE A PRIVATE SEWER CONNECTION^ OR SCHEDULE B SEWER EXTENSION(S)
~ (Please Circle One or Both)

1. NAME OF PROJECT: PAGELS LANDFILL SANITARY SEWER_________________________

2. TYPEOFSERVICE(S): Residential___-Commercial___; Ught Industrial (Domestic Waste Only) ___;
Manufacturing ___; Recreational ___.Other LAKDFILL __

3. NATURE OF PROJECT: Project consists of: a sewer connection X_; a trunk sewer __;a replacement sewer__; a relief sewer
__; an interceptor sewer __; a compleia new sanitary sewer system ̂ X .

4. PROJECT LOCATION, SERVICE AREA AND POPULATION: Submit map{s) of the service area that includes the knowing:
4.1 The proposed sewer layout and project location,
4.2 Residential and/or non-residential areas and their associated waste loads to be immediately served by the sewers of this project
4.3 Potential residential and/or non-residential areas and their associated loads must be included in the overall design of the sewers of

this project

SANITARY.DISTRICT
QFROCKFOKJS. FACILITIES PLANNING AREA: This project is Y te not___beino constructed entirely within the OF RQCKFO'KjJ Facilities

Planning Area (FPA) boundaries. If not, please explain. ____________________ _ _________________

6. TYPE OF DEVELOPMENT
• — 6.1 RESIDENTIAL BUILDINGS: Number of building(s)____• Number of single dwelling butlding(s}_____; total dwelling units'

_______ ; Estimated total population ______.
'Please provide in* - lumber of bedrooms per unit and number of units per building.

6.2 NON-RESIDENTIAL BUILDINGS: Describe use of building(s) LANDFILL_________________________

Principal product(s) or activities
LANDFILL

Number of building(s) to be served under this Permit N/A

Estimated number o( employees.____; Estimated number ol occupants (transients) _____. Estimated population equivalent
(one population equivalent is 100 gallons of sewage per day. containing 0.17 pounds ol BOO, and 0.20 pounds ol suspended solids}.
Flow P.E. ______: BOO P.E. _____: Suspended Solids P.E. ______.

6.3 Total How and P.E. lor this project: Design Average Ftow21 .000 GPD; Design Max. Row 42,000 GPO; pe *20

6.4 Non domestic liquid waste is X^ is not ___ produced inside the butlding(s). If liquid wastes other than domestic are produced,
submit Schedule N.

7. DEVIATION FROM DESIGN CRITERIA: The design criteria lor sewers are contained in the 'Illinois Recommended Standards lor Sowage
Works'. Current Edition. This submitlaldoes ___does not X Include deviations from said criteria. II deviations are included, justifica-
tion for said deviations must be attached.
7.1 Will 'Standard Specificalions tor Water and Sewer Main Construction in Illinois". Current Edition, govern tho construction ol this

system? YES X NO ___. II "NO" sped Pica tions must be furnished lor the construction ol the sewer.

8. INFILTRATION LIMITS; 200 gallons per Inch diameter of sewer pipe per mile por day.

1L 3 3 2 - 0 0 t t



9. SUMMARY OF SEWERS: Submit plan and profile drawings.
Connection! Extensions

Pipe size - inches
Total Lengih • (eel
Mm. slope used - %
Max. slope used • %
Min. cover over sewers • feet
Pipe Material & Specs.
Joint Material & Specs.
Total Manholes
Max. Distance Between Manholes
Bedding Class lor Rigid Pipe
(A. 8. of CperASTMC12)
Bedding Class (or Flexible Pipe
(1. II. or III per ASTM 2321)

4"
6750

N.A.
N.A.

6'
^STM 1784
\STM 3139
N.A.
N.A.

N.A.

1

Is the project located in a flood plain? YES ___ NO _JC_^ If it Is. contact Ihe Illinois Department ol Transportation. Division of Water Re-
sources Management lor further permit requirements.

10. EROSION CONTROL: The design criteria (or Erosion Control are contained in the Illinois Environmental Protection Agency - Standard
and Specifications for Soil Erosion and Sedimentation Control' Current Edition. This submittal does _ does not_ include deviation Irom said
criteria. If deviations are included, justification for said criteria must be attached. (See instructions lor Schedule P to determine if this lorm
must be submitted.}

11. EXISTING SEWER SYSTEM:
11.1 Size and location o( the existing sanitary sewer to which this project will connect

NORTHWEST CORNER OF RYDBERG AND ROTARY ROAD
12" SANITARY SEWER AT

Tributary to Interceptors
NEW MILFORD TRUNK LINE

11.2

11.3

Tributary lo Pump Station(s)
NEW MILFORD PUMP STATION

Adequate Reserve Pumping Capacity? YES __„£_ NO
Name ol sewage treatment plant this project is tributary to
Adequate Reserve Treatment Capacity? YES * NO

.——SANITARY DISTRICT OF ROCKFORD

12. WATER SUPPLY PROTECTION: The horizontal and/of vertical separation between sanitary sewers and waiermains is in accordance with
'Standard Specifications (or Water and Sewer Main Construction in Illinois," Current Edition. YES _•*_ NO ____

Describe the precautionary features against contamination N.A.____

Proximity to wells, reservoirs, and other water sources; indicate distance and precautions taken
N.A.

Minimum distance , feet; Not applicable.

13. PIPE TESTING:
Is infiltration test included in specifications? YES

— or, exfiltration test included In specifications? YES
or air testing included in specifications? YES __ X.

NO
n NO

14. FLEXIBLE PIPE TESTING;
Is deflection test Included in specifications in accordance with the Illinois

'Recommended Standards lor Sewage Works. Current Edition? YES_JL. NO

FOR AGENCY USE ONLY

Comments:



Thl* Agency I* lutriorlied to require mil Information und«r
Illlnoii fleviied SiBlut**. 1979, Cheplvr III t/2 Section 1039.
Oltc'Oiuie ol thii information li required und»f Illil Section,
Fallur* to do to rfi«v pr*want till* form from being p>oc***»<1
• ntl could r»ult In your application t»lng dnnlnd. Tlili lorm
h*> bann appfOveil by ((>• rornx Men«pam«nl Conter.

m« ir i 'A itsr:
u«; i
MAT); nr.cnivi;ii:

ILLINOIS nNVire>*OfrAL rnarccnoN
UIVLS10N Ul: HATJ-U CDUJLfriON CCNTIWl.

PlilWIT SCLTICN
ni inuis 62706

SUIFIX/LT: N HA5H- 0 WIACTFJUSTICS

' PAGELS LANDFILL SANITARY SEWER

nXISTINT.

2.1 Average Plow

2.2 Max i mm (tal ly Plow (n|xJ)

2.3 TBiprnATiITCH

Avo. Inl.iko

21.000

. Intnko
ip. !•'

M.-IS. lil 'fJiK-nr
H'ix. Tcmn. (
sitU-' Mi . t int;

2.< Minfmui 7-<l;iy, 10-year flow:_

2.S Dilut ion
cfs MfD.

2.6 Scream flow rare at tine of sampling cfa Mm.
Existing PomUted Corulltions___; rwiatlitg conditions__X_; Profxjsod Pcmitrcd Conditions

Typo of symjile:_2^_jtTab (tine of collection___); ___composite (Ninlter of saj^ples per day

"fs«c instnictions for nntilyscs required)

Constituent

Arsenic (torn!)

lluriun

lloroti

J

«"•"-
Car! on Chloroform [attract

O.U.rl.1.

«"*-'- "«" •""-'•"•)

(Itninitin (rutul rril>a)cnt)

Cupjvr

Cyiini.lc ( ron i l )

Cy.-uiiilc (n-aJilv releajwl f lSf i 'P f, pi I 1.S)

llfssolvc-il Orj'jicn

l\-c;il 0>l i form

RAH KASTIi

——————

——————

680

0,03

^_-»«.—

•••rr-^^.^

0.06
———

0.40

_w_^_

———

———

TTO-ATED nprojn>fr
Avp. (iwc/11 Mas.

W1TKKW UlWbfriUvWl SyVO'U-.S

N A11 . /\

N i

N.A .

N.A.

N.A.

N.A.

N.A.

N.A.

N . A .

N.A.

N.A.

N.A.

N . A .

N.A.

II ri 1?- nni 9



RAK WASTE TREATED EFFLUENT UPSTTIEAM DCNKSTTUIAM SAMPLES
rmc/n Avi'. (mo/M Mix. fnWl) /«../!!

Fl L« ride

Hardness (as Ca COj)

Iron (total)

UaJ

Manganese

W1AS

Mercury

Nickel

Ni trains («N)

OJ1 C, Crejje (liexane solibles
or equivalents]

Orjwiic Nitrogen (35 N)

r"

fhanols

PliospnonxM fn P)

Aidiouctlvicy

S«leniui

.. 511 wr

. Sulfate

.SuspemJed Solids

_ Toral Dissolved Solids

,. _Zlnc .. -.- • -

Others

COD

.

———

———

14.40

0.24

——

—— .

. ——

0.80
——

——

——

8.8

——

__-

• ——

_v_

——

——

200
——

- 1.30

3099

•

N.A .
N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A,

N.A.

N.A.
N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.
N.A.

N.A.

N.A.

N.A.

N.A.

N.A.



'I1ti« AKVIKT t. Mutt--n.-J IH rw|uiro Ilii* iolornulHxi unil*r Illimt
K.T.--J .SUItil—., HIM.'.. Duplor II I 1/2. .SwlHMi I It 111 DwIwurvB/tl
(Hl'WnwIHHi IB <«|Ui«Hl umlifr t)nl Sui-lnm. TuilurB tit tlu •• H»r pnr*>
Mil* Infill train U-iMtf |M<«I.IIM.I| IIH| ivuld rviull lit jrflur HtfilieBlHMi W(
.t,-t>wt. 'H.i. fi«-in lii.- I--"" t.|i|u..»«l l.v I he Kurni. M.B.e.w.,.1 IVnlc

ForlEPAUse:
Log Number:
Date Received:

2. TotAlereadiitu

3. Summary of eroeian control pr

Illinois Environmental Protection Agency
Division of Water Pollution Control

Permit Section
2200 Churchill Road P.O. Box 19276

Springfield, Illinois 62794-9276
Schedule P — Erosion Control

Pagels' Landfill Sanitary Sewer___________
5 acres

Vet-aUttve Control

Inlarceptnr Ditch**

fierm«

S«dim*nt B««in«

Sill Trap*

Mulchlnp and MaUinf
Olh*r

7224 ,,...»

Area

Controlled

216720

——— (Fe.ll

——— ICu.YJ.1
——— (Cu.Pl.)
——— ICu-FL)

——— (CU.FD
216720 216720

4. Attach topographical or plan m*pe of cum traction area and IndieaU eruaion control prncllce*.
205. Drainage arc* 'above end Including conetruction aite) - — _

6. Slopo cat«Enriej of corn true t ion *ile:

Pvrmnrtunl <P1

or

Teinponiry (T)

P

6.1

8.2 3

6.4 fiX »lop*

Area
(acr«a)

2 .2

Di«po»ilinn of
colloclod vediment

1.6

L_J Erosion control practice* ldenlin«debove will be cumtrucled in accordance with Mlandard •pecificaLioni formoit nroiion *nd itrdimentmnlrol *»
conuinedin lf:PA/WrC/87.012«reurcenl*diLion.

Plane and nr*jcifie«lion» fur the alnve referenced crneian eflntrol pr»ct(ctM are

Plenxr clwk tine of the alxive

Seeding shall be done in accordance wich Section 642 of Che Standard Specifications
for Road and Bridge Construction in Illinois, adopted October 1, 1983. Seeding
shall be Class I,fertilizer shall be applied in a ratio of 10-10-10 and at the
rate of 60 pounds of nutrients per acre.

n SH-U/J



lp*g« I of 2)
T i i - • n , i r» i * For IEPA Use:Illinois Environmental Protection Agency , Number

Division of Wnter Pollution Control Onto Received-
Permit Section

Springfield, Illinois G270G
Application For Permit Or Construction Approval

wrc-rs-i
1. Numo antl Location:

... PAGELS LANDFILL SANITARY SEWERName of project: ————————.———-——_—————————————————————————————————————————————————————————

.. ..... « .. SANITARY DIST OF RKFD.r.v. WINNEBAGOMunicipal i ty or Township: _—————————————————————— County: ——————————————————————————————————

„ „ , ,„ , ,, ,n , , EXTEND 8" PUBLIC SEWER2. Hrlef Description of Project;.————„—————————————————————————————————————————————————————————

Dociimcntn Boinf Submitted: IT tho project involves nny of the items tinted twlow, a t i h m i t tlic corresponding schedule, and chock MID
appropriate flpncutt.
I'rujeirl
1'rivnlo Sewer Connection ............................. A ______. Spray Irrigation . . . . . . . . . . . . . . . . . . . . . . . . . II _______
Public Sewer Extension ............................... 11 ——X———— Septic 1'nnkn ............................. I _______
Svwur Kxtension Construct Only ....................... C——————— Industrial Treatment or P re treatment ..... J ______
Sewage '['rontmcnt Works ............................. I) ——————— Cynnido Acrcplnnce . . . . . . . . . . . . . . . . . . . . . . L _____
Kxcetis Klf>w Treatment ............................... K ——————— Updating Cyimido Acceptance Form ....... M _____
Lift Stalion/Korco Main ............................... !•'——————— Waslo Clmrnctcrifllica . . . . . . . . . . . . . . . . . . . . N X
.Sludge DiupoBal ...................................... G ——————— ICroaion Control .......................... P ^X

Trust Disclosure . . , . . . . . . . . . , . . . . , . . , . . , . T ____
-J, \Mntl Trnati la tho project identified in item number 1 heroin, for which n permit ia requested, to bo constructed on Itind which ia the subject

of u trust? D Yea ffl No

If yea, Schedule T (Trust Disclosure) must ho completed and item number 7,1.1 moat he nijjncd by a beneficiary, h-iitihie or trust officer.
c;

IMnnir.Tilln rU.̂  tf-li

Sn"^inrntinno; THIfl ., 1

Other Documenta (Pleaso Si

l—L^X-^rU O«l**i/e\ru liavs .̂

RKcuE.b r̂ U*cI«Jr-<(
«riryt

o j. K CO*»

\ book

5. Tliia in tin Application for (Check Appropriate Line):

—X———A. Joint Construction And Operating Permit
—————— II. Authorization To Construct (See Instructions) NPDES Permit No. ILOO________ Issue Date.

.C. Construct Only Permit (Does Not Include Operations)
—- IJ. O|M!rntu Only Permit (Does Not Include Construction)

Curtifictilions and Approval:
•^^

fi.l CcrtiHcato )>y Desifn Engineer
I hereby certify thut 1 am familiar with the infarmnlion contained In thin application, including the nttarhcd acluMlnl.-s indiontud nhnve. nnd
I hat to the bunt of my knowledge nnd Ital'iaf auch iufurmntion ia true, cmnplulw itnd accurntu. Tho p l n n n n n d HixJoirii'itliiMm (n(icr i Hen t ions ol lit-r
t l iun Standard ii[K>cificiiliona or Incnl BpeciTicutionH on file with lliii* Aynncyt uu dcncril>ud nlinvii wuru |iri!|itired \iy H:I' nr undor iny t f i rcc tMui .

JAMES W. KROKPLIN _____ 062-042258 __________ _____________________
Name Uutjiutralion Nuinhor Sun I

,,. ROCKFORD BLACKTOP CONSTRUCTION CO.rirm: ——————————————————————————————————————————— , _________ , ____________________________________ , ——

A<WrtM: 5290 NIMT2 RP. , LOVF.S PARK, IL 61111

______________________J.________ / _____y.____________ Phono Number: 815 / 654-4700

si.....nx .......^#^..^.-.../^^.^................................................... .... . . . . . . .
7. Certifications and Approvals for Permits:

7.1 Certificate hy AppllcnntU)
I/We hereby certify thut I/we have read and thoroughly undcratnnd tho conditions nnd requirements nf this Application, and nm/nre
MUlhorised to sign thin application in accordance with the Rules nnd Uctfulnliona of the Illinois Pollution Cnnlrnt Hoard.
I/We hereby ogreo to conform with the Standard Conditions and with nny other Special Conditions mndc pnrl of Ihia Permit.

7.1.1 Name Of Applicant For Permit Or Aulhorizntion To Construct WINNEKAGO RECLAMATION INC._________________

LOV,ES PARK . . ILLINOIS 61130

Tiik
ThelKPA it aulharilt'l Iff rrynre Ifiit information i.ni/er tltinnii Reuitt,! Klalutrt. t'JTJ, Chafer III 1/2, Strtim, fO.79 l)i*fl,>s»rt ,,f llin mfarmntivn »
rti/inreil uitiitr Mn( iVcfirtfl. >'ni/n« la ila to may prtvtnt this fiirni frnm being prurriteft anil ciaitil rrtitil in v«mr -i/t,i/iV,KniM Iving tlrntnl. I'in* f»rm fin*
httn tiftprut'Til by the Aiwmi Mnnnntmtnt Cfnltr.



' 1.2 Nuniu Of Applicant For Permit To Own and Operate

3333 KISHWAUKEE ST. ROCKFORD

SANITARY DISTRICT OF ROCKFORD

ILLINOIS 61109
Street City

Till.

Klnle 7.ip Code

(s
?.'.' AttenU-d < U n i U of Oovernmcntl

Signature X . . . . . . . . . . . . . . . . . . . Date Title
(City Cturk. V i l ln r -o Clerk, S n n i t u r y District Clerk. Rtr.l

^ !1 Appl ica t ions frurn non -govern menta l applicnntu whiclt nro not signed hy Ihe ownor, must hit signed hy » pr inr ipnl cKcf i t t ivc officer i»f nt
leu it the level of vice president. or his duly Biithoriied representative.

1.4 C e r t i f i c a t e Hy Intermedia te Sewer Owner

I hwcvhy i - f r l i f v Hint (Plcwm,- chuck ono>:

_,_"_„.. I , Tin.- auwura in whicl t t h i n poijocl will Im t r i lmtnry have adt*i|tiiilu rovcrve rnpnri ty l<» lriuin|«trt the wHsli 'witii-r r h u l wi l l !><•
udiled hy th is project without ciuiMJn]; n violnlion of the Knvironmontul I'rdtuclitin Art or Subtit le C, Clinplor t. nr

prnnled n vnri i inre from'». The Illinois Pollution Control Hoard, in PCP dated
Suht i t l e C, CtiHptcr 1 to Allow construction and operntion of Ihe fiicililici thnl are the •uhjuri nT (his t tppl i rn t inn .

c it ml htciuion »f tiuwur nysiem O which (lit* project will b« trihulnry:

NEW MILFORD TRUNK LINE

s*w*r <5Mi*m n«,n,r SANITARY DISTRICT OF ROCKFORD

3333 KISHWAUKEE ST.
Street -O J f/

Signature X ^/T^v'...'f .'".':.*... . . . .s?l • .

ROCKFORD
City

'\ n.,. /*hr/s<>
ILLINOIS 61109

State Xip Code

T!(lit ENGINEERING MANAGER
'' / i

7 . - 1 . 1 A<l(lil ioni)( Cerlificote Hy Inlbridedintc Sewer Owner

I hereby cert ify that iPlense check one I:

—————— 1. The sewers lo which this prnjoct will be tribulnry have ndeqtmto roacrve cnpncity to transport the wnslcwntrr that will he
added by this project without cmming a violation of the Environmental Protection Act or Subtitle C, Chapter I. or

. 'J The I l l inoiN Pollution Control rionril. in PCH dated . (trnnted n vnrinnr? froe noN o u t o n ontro onr i . n ________ ate
Sul i t i tk* C, Chapter I to allow cimslructinn and operation of the facilities that are the subject of this application.

Nume «nd liicatiort of sewer system to which this project will bo tributary: ___ _ __ _

Strwer Sytlcin Ownur _____________ „ ________ „ _______ _. _ __ _ _________ _ ____ „_„__ L^,.1_J_r_J .m,__r-n-n

Signature X

City

Dnle

State

Title

Zip Code

75 Ccrtirieulo Ity Wn«le Trentmenl Work* Owner
I liLTL-by i-LTtify t h i t t IPlense check oncl;

Y—— - ——— 1- The waste treatment plant to which this project will IM trihutnry tins adequate reserve capacity to treat the wnstewnier thn t
wil l I.* nildud hy this project without caitsin|* u violatinn of the Environ men In I Protection Act or .Suhtiik- C. Cha|»lrr I. or

'J. The Illinois Pollution Control Board, in PCR dated crnnted a vnrinnce from
Suhlille C. Chapter I to allow construction and operation of the facilities that are the subject of this appliciilion.

I iiUi n - r t i fy t h u t the indimlr ia l wane dischnrfes described in the application is cnpahle of being treated hy the t rent men! works, unt t such
*n»ir ilisrhnrifea wil l 1*.- in compliance with ull currently applicable local, «t«t« or federal pretrealmonl ruqiiirementa.

"Jiinie uni t locution of waste t reatment works lo which this project will bo trihutnry: SANITARY DISTRICT OF ROCKFORD

SANITARY DISTRICT OF ROCKFORDTm.i.mM.1 W..rk, Ownor

3333 K I S H W A U K E E S T . ,
————— ————————————— yf.., ——— ——— —————————— ̂  ————————— f-f ————— jl

ROCKFORD
City

ILLINOIS 61109
* ' ' V-» -



Hut A,jwnyit ft,ll«*\i*<ilat.ti»**lliriintt»nutHintHHt~i UH-fia n**iti*ISt*<iit*t. I97y, Cii^il^f HI t/i'. Svcliu'i IOW P..,Am«. <•/ /(.• ial.Hnalifi i> /wftwwtJ i«H*»f »>•/ ,?

f'j-l..i* la i'» fo I>I.IY iMtKtiittf liiit <<nifi lt,nii lt~ii*,j i*itrrn**i tint r.tmkl mat ii fin* f/^iif.Mliui Itmiivj tlnif.! Ilia Itmti liut lt«»i iy>/ui>v».f l-r fA.i fitui* M,tn.i.j-*'iifnt ("**»(.*,

ILLINOIS PNVinONMr.NTAL PROTHCTION ACf.MCY
DIVISION OF WATER POLLUTION CONTROL

PERMIT SECTION
SprinafJold, Illinois 0270/1-0^70

SCHEDULE A PRIVATE nnwnn CONNECTIONS) on scnrouKc/n nnwrn r.xTEwr.i
(Plonso Circle Ono or Doth) ^-—,_.... .-. -

I. IMMH OP PHOJCCT: ____^^^L'L^^'yj^^-^U^OI^^ll——

TYPH Of SPflVlcr(fi): nosHonliiil___; rfMnmnirl.'tl ___;) lijhl linlusl(l;il (Onninsiic W.i-;lo Only),
M,iiiuJ;tr-l<ifin(j_j__; n<tfrnnii*>njiJ___; Ollinf

: OIT PnOJfTOT; Projuol consists fif: ;i 'j<rtvor ronnorlinn " ___: n triifil< siiwor __ ; :i r<ifil:iroinont snwnr __ ; ;i fntinf ̂
; nn infiirroplor sov/or __ ; a crwtiplolo now cnrtiiiiiy sowor syiiiom Jt^.

-I. pnojHCT LOCATION. SCnVICH AHI-A AND POPUI-ATION; flutmili mnpftij nl thn umvioo ama that Itirltulos II 10 lollDwiny:
4. 1 Tlio pfoposorl sowor layout nrvl ptojocl livnlion.
•I 2 Dii',i(l<;Mli;il ;nifl/nr non t(j;;iifunlial ,'IMKIS .irul llinir a?;s(V!i;iHxl war. In Inixl;; In Iwi iiitniiklialoly r.divnd l>y llui r.nwnir, nf It if:; prnjorl.

4 1 Polonlial i«si<luiilial ami/of nnn (ncidonlial arnas nrvl tlioir nssrtrinlfK* l<%-ifls must IHI frvlmluil in Ilio ovor.nll dosign al llvo sovsiirs

IhJS projort.

SANITARY OTSTIUC'I'
5>. FAC1LITICS PLANNING ARGA: Tliis prnjorl fr. _J£_ls not ___ Itolng ronstrnctod onliittly wtlhin lluirjj- .JlLtCKJ'̂ !--!1 _____

Planning Aroa (fPA) hoitiwlnrios. 1( no), pli.'nso oxpt;ifn.

TYPC OP
(\ I nCSinrUTIAL IlUll.niHfiS: Nuiuhor n/ l»tilflinrj(s) _____• Nirnilwir of singlo (kvolIinQ hii!lfllnn,(s) ______; tnl.nl <fv/rtllin<} units'
_______ ; fTstlmnlfwI inkil noptJlalion ______.
sa I'rovido itin niinttw of botfefxtms por unit tutti ntmitmr of units par ImiMi/vj.
r,.? NOH-ncsmcNTtAi.

Principal moduct(s) Of nctrvilios , .,,,.-.•.-» T1 I I.I*

of liuililing(s) to ho son/ml undor this Pormll _

___ ; rsllmaicMl niimlMir olor/:iip;inls (If.'msii-iit-:) ______ . r;:tjni;ilrnl [vif,nl;ition >H|iiiv:ili<i)t

(ono [w-ipt,I;iljon (V|tiival<iMl is KJOfjalloni nl suwngo p<ir clny, conlalimii) 0.17 pmnut<; ol nOflv .'mil n.?n fwiiinds ol snnnoiKlftfl -;ri(id::

p r.r. ____ ,: ̂ KifwtvM r.nijfif; r» IT. ____ .

f. ') litl.il 11'K.Yiiml I1 T. I«ir If ti-, prnjif-i: |l»ir.lijit y.vdrayn How ̂ _L, O.QO- r'̂ n; Pnsi<|n Max. rii«w'lJlJ/1.0{} _ r'f'H; PI

y
fi,-l riondnmostic lii]nid wnr.lu is __ _ is not ___ prndurnd Insii'lo Itio hnilding(s). llliq'iwl wasinr nllior ihnn dnmdslic ;im pcrvlticod.

*ichodulu N.

7 DCVIAT1OII rnOM nilGIOll Cnitr-niA: Tlio ctiifiign rulorin Inr suwurs aro ronl.iin<nl In Iho 'IllinnJ!; noc/mMit^ndiMl Ciandanl-, dw ;'.-rvv:
Works'. Oiminr Fdirinn. This stilvnil|;il dorts ___ do«s nol _J{JJ \nr.hwln ftwrarions from said rritorin II ttnvi,ilinn<; nrn inriiKlort, jnf.ii/ii-

tino (>>r .rai.1 ilitvirtlionr. ninsl ho nilncfinif.
7. 1 Will "^t:iiti(.inl rivrilicaliitnr, f.H W.'ilnr flitd f-tJVA-r .'.Inl'i ronslfiinliiui in ll)w«iis". Cuirfinl fililii^t. novriii l!i<! rinirinidi-in "I llii-;

:;>".|inii? Vr;*> .J/ __ li'"i ___ . II "I-Ki" tipfvi!;- .a;;'H"i niir.I Im ftirnKfmd (nr ilm cnn-anirlion nl HID rif.vff

•1 !!!f"il.Tri/.T!ON 1 IMtTf:: .200, __ gallon:; porlndi dun»i:Cir nl r.ownr fjlpn pnr niilit fxirday.

11 '. >'.' ttn i i
ui 'f: i :• i u / n u



SUMMARY OF SEWERS: Submit plan and protilo drawings.
Connections Extensions

Pifx> si;u - inches
Total Length • loot
Min slopousud - "/.
Man, slopu used • y.
Mm covut over suwors • Icoi
Pipe Material i Specs.
Joint Maiorial i Spues.
Toial Ltinholos
Max. Distance Quiwuon Manholes
Budding Class lor Rigid Pipo
(A, B, or C per ASTMC12)
Budding Class lor Flexible Pipe
(1. II. orlllpor ASTM2321)

«"
137S

. 63 . '
3.7^- ' '

61'
<\STM D3034
VS'L'M D3212

A
400

^— »_

1

Is tho project located In a Hood plnln? YES , NO X II11 Is, coninct the Illinois Department ol Tr.nnr.porunion. Division ol W;ili?( fln-
sourcos Management for further permit requirements.

10 EROSION CONTROL: Tho design criteria lor Erosion Control nro contained In tho 'Illinois rnvironnirtnt.nl Protection Agnnry • 5li.nnr1.nrd
and Specifications for Soil Erosion and Sodimonlailon Conlrol" Current Ediiion. This submittnl does _ does noi)£ includo deviation (<om snid
criteria. If deviations aro Included, justification for said criteria must bo attached. (Soo Instructions for Schedule P to determine it ihis form
must be submitted.)

11 EXISTING SEWER SYSTEM:
11.1 Size and location ol tho existing sanitary sower lo which this projoct will connect 12 S^NlTAKY M'.Whk_______________

@ NORTHWEST CORNER OF RYDBERC AND ROTARY ROADS _________
Tributary to Interceptors

NEW MILFORD TRUNK LINE
11.2 Tributary to Pump Slnlion(s)

NEW MILFORD PUMP STATION A/o«r/y
Reserve Pumping Capacity? YES A NO _

11.3 Nnmo ol sowago iroalmoni plant this project Is tributary to SANITARY DISTRICT OF ROCKFORD____________
Adequate Reserve Treatment Capadty? YES X NO ____

12. WATER SUPPLY PROTECTION: Tho horizontal and/or vortical separation between santlnry snwnrs nnd wnicrmnins is in accordance willi
"Standard Spoclficalions for Walor and Sowor Main Construction In Illinois." Current Edition. YES XT^ NO ____

Describe the precautionary loaiures against contamination N. A.__________________________________

Proximity lo wolts, rosorvolrs. and othor water sources; Indicate distance and precautions taken
"N.A

Minimum distance ""— , fool; Not applicable.

13. PIPE TESTING:
Is Infiltration tost Indudod In specifications? YES_JJ__. NO ____
or. exfiltratkm lost included in specifications? YES X__ NO ___
or air testing Induded In spedlica lions? YES Y NO ___

14 FLEXIBLE PIPE TESTING:
Is deflection tost indudod In specifications In accordance with tho Illinois
nocommended Standards lor Sewage Works. Current Edition? YES X NO

FOR AGENCY USE ONLY
Comments:
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Flimriile

llauliiess (us Ca tt)3)

Iron (total)

Lead

Mnicimcsc

Ml AS

Mercury

Nickel

Ni trams (asN)

Oj 1 f, fl rouse (lie* 11 no solidilcs
or ci|uivuU-ntaJ

Organic Nitrogen (a* N)

1"

Ilienols

IlioifJiorfxis (ns P)

ltddioacrlvlty

SolentiM

Silver

Sulfntc

SuspcmletJ Solids

Torn) fllsiolveJ .Sol i l ls

2 1 nc

nther*

COD

rwiv WASIT?
(«H/ 1 1

——

14.40

0.24

——

——

__ _

0.80
——

——

——

8.8

——

— ._

__—

«**•
——

——

200
——

1.30

3099

Tia-Aii-n npFtJtn-wr
Avr. (inL'/.l) Mnx.

ui-srnnAM
Ow/ll
N . A .

N.A.

N . A .

N . A .

N . A .

N . A .

N . A .

N . A .

N . A .

N .A.

N.A.

N.A.

N.A.

N.A.

N.A.

N . A .

N . A .

N . A .

N.A.

N . A .

N.A.

N.A.

rwwrniiyvi .SAMi'Lrj
Inw/M

N . A .

N . A .

N . A .

N . A .

N . A .

N . A .

N . A .

N . A .

N . A .

N . A .

N.A.

N.A.

N . A .

N . A .

N . A .

N . A .

N . A .

N . A .

N.A.

N . A .

N.A.

N . A .



Tl.l. AI.TIH.X i> uuttffirUfiJ l<i ruijuiru Mill iiili»iiialiuii iin.lur MlilH'ii
K...i~..l .St.HHw. IHK.'i, i:|,H|,(*f I I I I/1.'. Swli.ii, lli:i!l. f>i«l.wurn uf (III*
iii|ii<iii>iii.ii. )• ii-iniinl uii'lur ll»l Suvliun. Vallum In am tit umr |irvv*nl
I In* (KIIII I nun U-i,i|/ jiniriwHid »»J (-until runull In yuur »]>)•! H-XIHIII Iwliitf
>lciii*>l 'I l.i* lot in liu. IH.WH K|.|irt.«t:,l (,r Ilia Kurm. M.n»|;«nl»il C.i.l.r.

Kni-IKPAUiic:
Loj; Numlior:
Dntc Ilcceiv«d:

Illinois Environmontnl Protection Agency
Division of Water Pollution Control

Permit Section
2200 Churchill Ilontl P.O. Dox 1027G

Springfield. Illinois 02794-9270
Schedule P — Krosion Control

1. N.m..r)m.jw(__Pogels Landfill Sanitnry. Sower
2. Tolal ore« ilUtiirU.! by axcavHlInn 5

0. .Summ«ry of ero*lon control prtrllcet:

A ru

Perm*

Swlimunl ll«*ini

Pefirlt naiinn

SlUTr.n-

Mulching and

Other

(Sit. Kl.l

216720

..—r, rcu.n.)
——— (Cu.Pl.)

7.16720

4, Attach l«|H>jrrnpliknl nr jiUn mani ateun*t ruction Area nn<l liKltcnto aruatnn control pnicllcfN.
rt f\

R. .Slopfl
rva (altovo anil Incltullnifconit met Ion Hilu).

ill*:

Teittntiriiry H't

fi. I

A red

2.2

.7

l nutlimnnl

Krcolon cnnlral pri.ctie«* lilgnllfiml «1»*« will In) c«ii«)rneto«) In accordnnco wllli «Uiulnnl *ii«cinen(iiiiiri fur vnil unninii nml •i-difimnl ri.nlr.il n>
contdineij in IKl'A/WI'C/H7.0l2orcurrant wiltion.

l"iiii for l

r'/iccA *wif uf Ifm alifH'f

Seeding shall he done In accordance with Section 642 of the Standard Specifications
for Road and Bridge Construction in Illinois, adopted October 1, 1983. Seeding
shall he Class I,fertilizer shall be applied in a ratio of 10-10-10 and at the
rate of 60 pounds of nutrients per acre.

It )JM*?J



APPENDIX 4
Leachate Analytical Lists L1 and L2

Attachment 13
Leachate Management Plan May, 1996



LEACHATE MONITORING WINNEBAGO RECLAMATION SERVICE
PAGEL LANDFILL O & M MONITORING
Wells monitored during assesment monitoring -

PROGRAM No. IB

WELL
NUMBER

LI01
L102
LI03
L104

EASTING NORTHING

HYDRAULIC MEASURING
CONDUCTIVITY POINT ELEV. SAMPLED

fem/s) TOIC INTERVAL' COMMENTS

1 oUl Number of Samples

Samplin g_yuarter Analytical Parameters Wefl List Unit Cost Total Co*

Jan-Feb
April-May
July-Aug
Oct-Nov

List LI
List LI
List LI
ListU

All
All
AH
AH

$272.25
$272.23
5272.25

J2,245.40

51,089.00
31,089.00
51,089.00
58,981.60

LIST LI - (Indicator List)
FIELD PARAMETERS CAS Number Method UNITS

Lcachate level in storage tank
pHfunfiliered)
Specific Conductance <unfiltcred, umhos/cm 25O
l^achatc Tcmp<dfij*. F>

MISCELLANEOUS CONSTITUENTS
Alkalinity (total)
Biological Ox>^en Demand (BOD)
Chemical Oxygen Demand (COD)
Total Dissolved Solids (TDS)
Total Suspended Solids
Total Organic Carbon (TCX)

INOR_GA?VIC PARAMETERS
Aramooia
Boron
Cadmium
ChJoride<dJs)
Chromium
Copper (dis)
Iron (dis)

n/a
n/a
n/a
n/a

CAS Number
n/a
n/a
n/a
n/a

n/a

CAS Number
7664-41-7
744^42-8
7440-43-9
6S8 7-00-6
7440-47-3
744(1-50-8
7439-S9-6

Field
field
Field

Method
E31CU
E405.1
E4I0.4
EI60.I

£415.1

Method
£350.2
E200.7
i-213,2
E325.2
E200.7
E200.7
E200.7

ft
units

umhos
dcg

UNITS
mg/1
mg/1
mg/1
mg/J

rne/1

UNITS
ug/1
ug/1

ug/1
ug/1
ug/1
U&/1

Unit Cost

SS.25
S16.50
316.50
$11.00
511-00
$22.00

$19.25
SS.25

$16.50
$6.25
$8.25
$8.25
$3.25



Lead
Mangar\esc(dis)
Mercury
Nickel
Nitrate (as Nitrogen)
Selenium
Silver
Sulfatcs
Zinc

7439-92-1
7439-96-5
7439-97-6
7440-02-0
7727-37-9
7782-49-2
7440-22^
4808-79-8
7440-66-6

E239.2
E200.7
E245.1
E200.7
E3S3.2
E270.2
H200.7
£375.2
E2Q0.7

ugA
ugA
ugA
ug/l
UgA

ugA
ugA
ug/1
ugA

S16.50
$8,25

$22.00
$8.25
$8.25

516.50
58.25

S13.75
$8.25

LISTL2 - (Annual Organlcs and Inorganics)
FIELD PARAMETERS
Leachate level in storage tank
pH(ui\fIltercd)
Specific CoAduciancc-omiiltcred, umhos/cm 25O
Leachate Tcmp<dc2. F>

MISCELLANEOUS CONSTITUENTS
Alkalinity (total)
liotogical Oxygen Detimnd (ROD)

^-"Chemical Oxygen Demand (COD)
Total Dissolved Solids (TDS)
Total Suspended Solids
Total Organic Carbon (TOG)

INORGANIC PARAMETERS
Aluminum
Ammonia
Antimony
Arsenic
Sanum
Beryllium
Boron
Cadmium
Cp'ciuru
Chloride(dis)
Chromium
Cobalt
)opper

"; Cyanide (Total as Cu-)
Fluoride (Total as F-)
Iron (Total)
Lead
Magnesium
Manganese
Mercury
Nickel
Nitrate (as Nitrogen)
Potassium
Selenium
Silver
Sodium
Sulfaces
Thallium
Tin
Vanadium
Zinc

CAS Number
n/a
n/a
n/a
n/a

CAS Number
it/a
n/a
n/a
n/a

n/a

CAS Number
7429-90-5
7664-41-7
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-42-8
7440-43-9
7440-70-2
6887-00-6
7440-47-3
7440-48-4
7440-50-S
57-12-5
7782^1 -4
7439-89-6
7439-92-1
7439-95-1
7439-96-5
7439-97-<S
7440-02-0
7727-37-9
7440-09-7
7782^9-2
7440-22^
7440-23-5
4808-794
7440-2&-0
7440-31-5
7440-62-2
744CU66-6

Method
field
Field
Field
Field

Method
£310.2
E405.1
£410.4
E160.1

E415.1

MctJiod
E200.7
E350.2
E200.7
E206.2
E200.7
E200.7
E200.7
E213.2
E200.7
E325.2
E20C.7
E200.7
E200.7
E335.3
E340.2
E200.7
E239.2
£200,7
E200.7
£245.1
E200.7
E353.2
•V
£270.2
E200.7
E200.7
E375.2
E279^
E200.7
F^00.7
E200.7

UNITS
ft

units
urnhos

deg

UNITS
mg/1
mg/1
mg/1
mg/1

ma/1

UNITS
ug/1
ug/1
ugA
ug/1
Ug/1

ug/1
ugA
ug/1
ugA
iigA
iw/1
ugA
ug/1
ug/1
Uft/1

ugA
ug/1
ugA
ug/l
ugA
ugA
ug/l
ugA
ug/l
ugA
ugA
ug/l
ugA
u&A
ugA
ugA

List L2

S8.25
$16.50
316.50
511.00
$11.00
$22.00

S8.25
$19.25
$11.00
S16.50
$8.25
$8.25
S8.25

$16.50
$8.25
$8.25
S8.25
$8.25
58.25

522.00
$8.25
58.25

$15.50
S8.25
58.25

$22.00
$8.25
$8.25

$11.00
$16.50
58.25
$8.25

$13.75
516.50
58.25

511.00
S8.25
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ORGANIC CONSTITUENTS
2,4-D^.-l-dich]aropheiiox-y-acx;tic acid
Acetones-Propane
Acrolcin
Acrylonitri lc;2 -Prop^ncn i tri lc
ALichor*
Aldicarb; Tcmik
Aldritv, Aidrex
Atrazinc

CAS Number
94-75-7
67-64-J
107-02-8 s
107-13-1
15972-60-8
1 16-06-3
309-00-2
1912-24-9

Method
SW8260
SWS270
.SW8080
SW2150
SW8015
E6I9

IINTTS
ug/l
ug/I
ug/l
ug/l
ug/l
ug^
Ug/I

ug/l

S266.75
$650,00
$110.00
5150.00
S297.00
5337.15

LIST L2 - (AnnuaJ Organics and Inorganics)
ORGAMC CONSTITUENTS - Cont'd

Benzene'
Before AciS
bis (2-CWorocthoxyJ methane
bis (2-Eihylhexyl) plithalatc
bis Chloromclhyl <:ther
3 romo benzene; Phenyl bromide
Bromochlonxncthane, Chlorobromomcthanc
Bromodichloromcihane; DibroinochloTO methane
Bromoform; Tribromomethanc
Bromomclhane; Methyl bromide
Buanol.l Q'Bui.yl alcohol
Butenol I ̂ ;s4c-but)i alcohol
Bucanone, 2-; Methyl clhyl ketone; MHK
Butylbenzenc. n-; I-Phenylbutanc

sc-; (l-MethylpropyI)ben2enc
, tcrt-; (],I-Dim<chykthIy)bcn2ene

CAS Number Method UNITS

Carbofuran
Carbon disulfids
Carbon tetracMoride
CMordane"
Chlorobcflzerie; Monochlorobcnz^nc
CtiiorodibromomctKand; D;bromcx:liJoroincthanc
CiJoroethane; ethyl chloride
ChJoroeihyl Vinyl Ether, 2-; (2-Chlorocchoxy)ethtfiic
Chlorofonn; Trichioromc thane
ChJoroosphthaJeiie, 2

Chlorotolucne, p-
Cresol, p-; crcsol, 4-mcthyIphenoI
Cumcne; (l-Mcthylctliyt)benzene; Isopropyl b
Cymcae; p-Iso pro pyj toluene, Dolcymene
Daiapon
DDO, 1 , 1 '-{2,2HdichJoroctbylid«i«)hisf4 chlorobeiucne]
DDE,],l"-(didilor(>:ilienyiidene)bia[4 chloroberuenc]
DDT; 1 , 1 X2,2^-Tridiloc:oechylideiie)bis[4s;hlorbeictfne
Di-n-botyl pthfliatc; Dibutyl pthalatc
Dibromo-3-chJoropropane, 1 ^-; (DBCP)
OicMoro-2-butcne, crans-1,4-
Dichiorobcnzene, 1^; o-DichJorobenzeuc
Dichjorotwn7eni^, 1,3; m-Dichlorofaenzcne
Dichlorobcnzene, 1,4; p-DicMoroben2£ne
DichJorodifliionTmeLhanc; Difluorodichloromcrthane; Freon 12
DicrUorocUianc, 1,1-; Hthyiidcne chloride

71-43-2
(55-X5-0
111-91-1
117-81-7
5-42-SS-I
108-86- 1
74-97-5
75-27-4
75-25-2
74-83-9
71-36-3
78-92-2
73-93-3
I04-51-S
135-9S-S

85^8-7
1563-66-2
75-15-0
56-23-5
57-74-9
1 OS-90-7
12*48-1
75-00-3
1 10-75-8
67-^5-3
91-58-7
95-49-8
106-43-4
106-44-5
98-82-S
255I5-15-I

72-54-SJ
72-55-9
50-29-3
84-74-2
9(5-12-8
1 10-57-6
95-50-1
541-73-1
106̂ 16-7
75-71-8
75-34-3

ug/l
ug/l
ug/l

ug/I
ug/l
ug/l
ug/l
ug/I

Ug/I

ug/l
ug/l
ug/l
u^l
ug/I

ug/l
Ug/l
Ug/I
Ug/l

"S/1
Ug/l
ug^
ug/!
ug/l

ug/I
ug/l
ug/1

ug/l
u&A
ug/l
ug/l
iuyi
ug/l
ug/l
ug^
ug/1
ug/l



Dichloroeihane, 1
DichloroeuAylenc,
Dichloroethylcne.
DichJ oroethyienc,
D\chloroetHylc«e,
DichJ oropro pan e,
D ichj oropropajie,
Dtchloropcopane,
Dichloropropcne,
Dichloropropcne.
Dichloropropent:,

,2-; ethylow dichloride*
U-
U2-
cis-1,2-
tra.ns-1,2-
1.2-"
1.3-; Trimethytciie dichloridc
2,2-; Isopropylene chloride
1,1-; 1,1-DichJnropTopylene
1.3-; 1,3-Dichloropropylcne
cis-1,3-

LIST L2 - (Annual Organics and Inorganics)
ORGANIC CONSTITUENTS - Cont_'_d

Dichloropropene, trons-1 ,3-
Dieldrin •

Dinuoroben2enc, 1,4-; p-Dilluorobenzenc
Dimethyl phtfmlaie
DimciIiylpUcnot^ ,4-
Dinoscb
Endosuifan I
Endosulfaa H
Endosuifan Sulfate
Endothal l
Endrin
Endrin Aldehyde
Endrin Kctot\c
Ethy! acitale
E^y' AlchohoU Ethanol
Echyl Methacaylate
Ethylbouene
Ethylenc dibromide (E))B); 1 ̂ 2-Dibromoethanc
gamma-DHC; 1,2,3,4,5,6-HcxachlorocycloheXone; I.indanc
Heptachlor*
Hepcachlor Epoxide"
Hcxachlorobuudiene
Hcxancnft, 2-; Methyl butyl kctone
lodomethflne, Methyl iodide
Tsophorooe
Mechoxchlor
Mtnhyl chloride; chloromethanc
Mcthy[-2-pcntanonc, 4-; Methyl isobucyj kcconc
Methyleuc bromide; Dibroraoethanc
Mcchylcne chloride; Dichloromethanc
Naphthalene
Nitrobenzene
Nitrophtfnol, 4-; p-NitrohenoL
Parathion; 0,0-Diethyl phosphorotioic acid

s; PotychJorinatcd biphenyls*

Phenol
Picloram
Propanol, I-1, n-Propyl alcohol
Prapanol, 2-; isopropyl alcohol
Propylbenzenc, n-; 1-Phenyl propane
Silvex; 2-<214,5-trichIorophepoxy)pTOpiomc acid; 2,4,5-TP

107^36-2
75-35-4
540-59-0
156-59-0
156-60-5
78-S7-5 v

142-2S-9
594-20-7
563-58-6
542-75-6
10060-01-2

CAS Number Melliod

10061-02-6
60-57-1
£4-66-2
540-36-3
131-11-3
1300-71-6

959-98-8
33213-65-9
1031-07-8

72-20-8
7421-93-*

HI-78-6
64-17-5
97-63-2
100-41-4
106-93-4
58-89-9
76^4-8
1024-57-3
87-68-3
591-72-6
74-88-4
7R-59-1
72-43-5
74-87-3
108-10-1
74-95-3
75-09-2
91-20-3
98-95-3
100-07-7
56-3S-2
1336-36-3
87-86-5
85-01-8
108-95-2

71-23-8
67-63-0
103-65-1
93-72-1

ug/l
Ug/l
ug/l
ug/l

ug/l
U&/1

U£/l

ug/l

UNITS

ue/1
ug/1
ug/l
ug/l
UE/l

Ug/1

Ug/1

US^
ug/1

ug/1
ug/1
llg/1
ug/1
ug/1
U&/1
ug/1

ug/1
ug/1
ug/l
ug/1
ug/l
ug/l
ug/I
ug/l
ug/l
ug/l
u?/l
ug/l
ug/1
u / l

ug/l

ug/l
ug/l

ug/l
ug/l



Simnzfnc
Scyrene; Etiienylbenzene
rctrachJorocthflnc, 1,1,1,2-
Tetrachlorocthanc, 1,1,2,2-
Tctrachlorotthcne. 1,1,2,2--. Tetrachlorocthylene*
Telrahydrofurar; Tetramcthylene oxids
Toluene; Mcthylbenzene
Toxaphcne
Trichlorobcnzcne, 1,2,3-
Trichlorobenzcne, 1,2,4-
Trichloroethane, 1,1,1-; Methytchloroform

LIST L2 - (Annual Organics and Inorganics)
ORGANIC CONSTITUENTS - Cont'd

100-42-5
630-20-6
79-34-5
127-18-4
109-99-9
10&-88-3
8001-35-2
87-61-6
120-82-1
71-55-6

CAS N'umbcr MclKod

ug/1
ufi/1
ug/1
ug/1
wg/1
ug/1
ug/1
ug/1
ug/1

UNITS

TricWoroelhaiu:, 1 , 1 ,2-
Trichlorocttylenc, Trichloroethciie
Trichloronuoromethanc; Fluorutrichloromctliane; Freon 1 1
Trichlorophciioxyaccuc acid, 2,4,5-; 2,4, 5-T
Trichloroproptuie, 1,2,3-
Trimethylbcnzene, I>2,4-; Pseudocumcne
Trimethylbenzcne, 1,3,5-; Mcsio/lcne
Vinyl acetate; Elhenyl ester acetic acid
Vinyl ctdoride; CWorcxrUienc"
Xylenc, m-
Xylene, o-
Xylene, p-
Xvlcnes

79-00-S
79-01-6
75-69-4
93-76-5
96-18-4
95-63-^5
108-67-8
108-05^
75-01-4
108-38-3
95-47-tf
106-42-3
1330-20-7

ug/1
ug/1
ug/1
UE/1
UgA
ug/1
Ug/1

ug/1
ug/1
ug/1
ug/l
ug/1
ujzA
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GAS MANAGEMENT PLAN

INTRODUCTION

This Gas Management Plan will supplement the accompanying Permit Application, Construction
Plan, and Operating Plan for this facility.

An active gas collection system will be used at this facility to recover landfill gas for beneficial
use. The system will utilize dual leachate/gas vertical extraction wells installed at an appropriate
spacing throughout the landfill. These wells will connect to a network of collection piping, upon
which a pressure gradient will be induced with compressors or mechanical vacuum blowers.
Landfill gas will ultimately be used in an emission-controlled incinerator operated by NRG
Technologies, Inc. to provide energy for the thermal dewatering of sewage sludge. Landfill gas
will be incinerated with an on-site flare whenever the sludge drying plant is not in operation.

This plan addresses gas generation, implementation and routine operation, treatment and
disposal, time of operation, inspection, and maintenance of the gas collection system.

GAS GENERATION

The Landfill Air Emissions Estimation Model, Version 1.1 a, was used to predict gas generation
from the facility. This approach assumes that the rate of landfill gas produced by a unit weight
of refuse peaks after a negligible time lag and then decreases according to a first order
logarithmic decay constant, as in the following equation:

dG = kL^e.M
where: "*

G = gas volume,
k = rate constant,
Lfl = methane generation potential, and
t ~ time.

Attachment 14 May, 1996
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The average annual waste acceptance rate was estimated by dividing the approximate in-place
waste volume by the number of operational years over four different time periods. From April of
1972 to April of 1990 the average annual waste acceptance rate was 164,722 yd3/yr, from April
1990 to January 1993 the average annual acceptance rate was 153,393 yd3/yr and from January
1995 to November 1995 the average annual acceptance rate was 303,849 yd3/yr. Upon closure
in the year 2001, the final projected volume is 6.1 million yd3. Subtracting the total in-place
volume, as of November 1995, of 4.3 million yd3 from 6.1 million yd3 the average annual
acceptance rate is 363,740 yd3/yr from November of 1995 to the year of closure.

Using a methane generation potential (Lo) and a methane generation rate constant (k) of 4,411
ftrVyr and -04 yr \ respectively, a peak gas flow of 7.8 x 108 ff/yr or 1,484 cfm occurred one year
after closure. The values used for l_o and k were taken from the U.S. Environmental Protection
Agency's 1995 compilation of air pollutant emissions factors, AP-42. Good correlation was
observed between the predicted present-day gas generation rate and current collection rates

which are generally around 800-1,000 cfm.

IMPLEMENTATION

An active gas collection system is already in existence at the subject facility. Approximately 90
vertical gas collection wells and a system of subsurface gas collection trenches are connected
to three 800 cfm compressors, one of which is generally in operation. As final elevations are
reached, however, all existing wells will be abandoned as a permanent and more automated gas
collection system is installed. Subsurface gas collection trenches may continue to be used in
conjunction with the permanent gas collection system. The existing gas collection system is
detailed on Sheet B-6 of the site developmental drawings.

Upon issuance of a permit, permanent dual leachate/gas vertical extraction wells will be installed
around the perimeter of the facility where the existing cover is close to final elevation. Perimeter
wells will be spaced approximately 200 ft apart on center. Interior wells will be installed in a
rectangular grid pattern with a similar spacing after final cover has been installed, no later than
the year 2001. The locations of the proposed wells are detailed on Sheet B-7 of the site
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developmental drawings. Additional wells will be added as necessary according to criteria
described under the Routine Operation section.

Permanent dual leachate/gas vertical extraction wells will be constructed of 8 in. (min) diameter
PVC or HOPE pipe, perforated or slotted on the bottom two-thirds of the pipe. The boreholes for
these wells will be 36 inches in diameter and will extend to a depth corresponding to the top of
the sand drainage layer that lies above the existing asphalt liner. The boreholes will be backfilled
with gravel to a level at least 1 ft above the perforated section. The remainder of the borehole
will be filled with at least 4 ft of backfill material, followed by a 3-ft bentonite seal, and finally a
low permeability material equivalent to that used for the low permeability layer. Each well will be
equipped with a wellhead assembly that will allow the monitoring and adjustment of gas flow and
the collection of gas samples.

Landfill gas will be conveyed through an 8 in. (min) PVC or HOPE collection piping to a central
point using compressors or mechanical vacuum blowers. The collection piping system will be
buried to protect against freezing and to allow vehicular access where necessary. Gas
condensate control devices, which will allow condensate to drain to intermediate transfer stations
as described in the Leachate Management Plan (Attachment 13), will be installed at regular
intervals throughout the gas collection system. Three 800 cfm blowers will be located in the
landfill gas processing plant owned by Winnebago Gas Company. From this point, gas will be
transfei'ed to an off-site facility operated by NRG Technologies, Inc.

ROUTINE OPERATION

The gas collection system will be operated in a manner that maximizes gas collection while
minimizing air infiltration. To accomplish this, it will be necessary to monitor the gage pressure
and nitrogen or oxygen concentration to indicate air infiltration at the wellhead on a regular basis.
If the nitrogen or oxygen concentration at a wellhead is excessive, the control valve will be closed
slightly to decrease air infiltration.

The gas collection system will be operated such that a negative pressure is established at each
wellhead, except in the case that a fire or increased well temperature is observed. If a positive
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gauge pressure is measured at a wellhead, corrective action will be taken to establish a negative
operating pressure at that wellhead. Corrective measure may include:

1. Adjusting the wellhead valve to increase the vacuum applied to the well;

2. Increasing of the vacuum rate at the compressor; or

3. Final cover maintenance, including' repair of any piping that may be blocked or
damaged due to differential settlement.

In the event that the previously stated corrective measures are unable to establish a negative
pressure, it may be necessary to install an additional gas extraction well.

Landfill gas will be provided to NRG Technologies whenever possible. On weekends, holidays,
and other times when the plant may not be in operation, gas will be routed to an on-site flare for
incineration.

PROCESSING AND DISPOSAL

Landfill gas will be processed on-site by Winnebago Gas Company. Compressed landfill gas will
then be transferred off-site to NRG Technologies for use as an alternative fuel during the thermal
dewatering of local municipal wastewater treatment sludges. NRG maintains an air permit with
the IEPA-DAPC specifying the use of landfill gas as a fuel source during the operation of the
plant.

Winnebago Reclamation Service has filed an application for and was issued a permit to construct
and operate a flare system, pursuant to 35 IAC 201.163, by the IEPA-DAPC. The permit and
Application are provided herewith as Appendix 2. The flare system will ensure that a mechanism
for landfill gas disposal is available at all times.
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Representative flow rate measurements will be made of gas flow into the combustion device.
Landfill gas will also be measured for heat value and moisture content, along with combustion
parameters including, but not limited to, oxygen and carbon dioxide prior to combustion.

NRG Technologies currently has a contract with the Rock River Water Reclamation District to
accept sludge through the year 2003. If, at any time in the future, NRG Technologies ceases to
exist or accept landfill gas, alternative means for the disposal or beneficial use of landfill gas will
be implemented, and any applicable permit will be obtained.

MONITORING

The most likely paths of landfill gas migration from the existing unit are considered to be vertically
through the landfill cover and laterally through the sidewall liner. Given the existing site geology,
lateral gas migration is expected to be essentially uniform in all directions.

The landfill gas monitoring program will consist of the sampling of landfill gas within and around
the facility, and ambient air monitoring. In accordance with 35 IAC 811.310, all gas monitoring
devices, including ambient air monitors, will be sampled on a monthly basis, for a minimum of 30
years after closure and at least as long as the gas collection system is in operation. After this
period, monitoring will be discontinued if the concentration of methane is less than 5 percent of
the lower explosive limit in air for four consecutive monitoring periods at all monitoring points
outside the facility or if monitoring points within the facility indicate that methane is no longer
being produced in quantities that would result in migration from the facility. The monitoring period
may be reduced if the landfill operator can demonstrate that landfill gas is no longer a threat to
human health or the environment.

Monitoring of gas within the landfill will be accomplished by sampling gas from the main collection
line, prior to the point that it enters the compressor. This sample will provide a flow-weighted
composite, representative of the gas being produced within the entire facility. In addition, a
pressure reading will be taken at the wellhead of each gas extraction well at each sampling
period.
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Subsurface gas monitoring probes will be placed around the perimeter of the facility at locations
and elevations capable of detecting migrating gas. These elevations will range from the ground
surface to the lowest elevation of the liner system, or to the top elevation of the groundwater,
whichever is higher. Where possible, gas monitoring probes will be installed approximately 100
ft from the fill boundary. The lateral spacing between probes will range from 150 ft along the
eastern boundary of the facility where the unit is closest to other properties, to 500 ft along the
northern boundary where on-site buildings will be equipped with continuous methane monitoring
devices. The locations of the proposed gas monitoring probes are detailed on Sheet B-7 of the
site developmental drawings.

Ambient air samples will be taken from at least three ambient air monitoring locations no more
than 100 ft downwind from the edge of the facility or at the property boundary, whichever is
closer. Samples will be taken no higher than 1 inch above the ground and only when the average
wind velocity is less than 5 miles per hour.

All subsurface monitoring devices and the main gas collection line will be monitored for the
following parameters at each sampling interval:

1. Methane

2. Pressure

3. Nitrogen

4. Oxygen

5. Carbon dioxide

Ambient air monitors will be sampled for methane only.
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Below-grade gas monitoring will typically be conducted using portable gas monitoring equipment
A Landtec GEM-500 or equivalent instrument will be used to measure the methane, carbon
dioxide, and oxygen content of landfill gas. Nitrogen will be calculated as 100 percent minus the
aggregate percentage of methane, carbon dioxide, and oxygen. The GEM-500 may also be
used to measure flow rate, BTU content, pressure, and temperature. Ambient air monitoring for
methane will be conducted using a GEM-500 as well. A Copy of manufacturer's literature for this
device is provided in Attachment 17.

Sampling will be performed by an employee of Winnebago Reclamation Service, Inc. or by private
independent consultants. Analytical results will be submitted to the IEPA as required.

TIME OF OPERATION

The gas collection system will be operated until the waste has stabilized enough to no longer
produce methane in quantities that exceed the minimum allowable concentration as detailed in
35 IAC 811.311 Subsections (a)(1), (a)(2), and (a)(3). Winnebago Reclamation Service, Inc. will
obtain the necessary authorization to discontinue operation of the gas collection system if and
when the above conditions are met.

SYSTEM INSPECTION AND MAINTENANCE

All wellheads, fittings, valves, header piping, laterals, and gas mains, and other components
associated with the gas collection system will be inspected for leaks and structural damage on
at least a monthly basis. A gage pressure measurement at each wellhead will be taken at this
time as well. All compressors or mechanical vacuum blowers will be maintained in accordance
with the manufacturer's recommendations and inspected at least weekly to insure continuous
operation. As reasonable and appropriate, any observed damage due to settlement or other
deficiencies will be repaired or corrected as soon as practical after detection. Any faulty or worn
equipment will be replaced as soon as practical as well.

Attachment 14 May, 1996
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Gas Generation Calculations

An estimate of landfill gas production is needed to size mechanical vacuum blowers and gas
collection equipment. Peak gas generation will occur in the year of landfill closure.

Given:

1. The Landfill Air Emissions Model, Version 1.1 a, produces an estimate of landfill gas
generation based on the following equation:

dG = K l_o e*
dt

Where:
dG = rate of landfill gas generation (m3/yr)
dt
k = rate constant (yr1)
t^, = ultimate gas production (m3/Mg)
t = time (yr)

2. Values of k and !_<, are 0.04 and 4,411 ff/Mg, respectively, according to AP-42 Sec. 2.4.

3. The annual in-place waste acceptance rate was approximately 164,722 ycf/year from
1972 until 1990, 153,393 yd3/yr from April 1990 to January 1993, and 303,849 yd3/yr from
January 1993 until November 1995. The annual waste acceptance rate from 1996 until
closure in 2001 is expected to be approximately 363,740 yd3/yr.

4. The average density of in-place municipal waste is 1200 Ib/yd3

Solution:

Convert average annual acceptance rates to Mg/yr.

1972-1990:

(164,722 yd3/yr) (1200 Ib/yd3) (4.54 x 10"4 Mg/lb) = 89,740 Mg/yr

1990-1993:

(153,393 ydVyr) (1200 Ib/yd3) (4.54 x 10^ Mg/lb) = 83,570 Mg/yr

Attachmont 14 May, 1996
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1993-1995:

(303,849 yd3/yr) (1200 Ib/yd3) (4.54 x 104 Mg/lb) = 165,540 Mg/yr

1995-2001:

(363,740 yd3/yr) (1200 Ib/yd3) (4.54 x 10*4 Mg/lb) = 198,165 Mg/yr

Calculate peak gas generation in the year of closure by summing the gas generation from the
volume of waste placed in each year.

n

= £ k L Mi <e")

Where:
mass of refuse placed in year i (Mg)
age of landfill upon closure (yr)

Output from the Landfill Air Emissions Estimation Model are included on the following pages. The
model produced a peak flow of 7.8 x 10a tf/yr or 1,484 cfm occurring the year after closure of the
landfill in 2001.
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Model Parameters

Lo : 124.91 mA3 / Mg
k : 0.0400 1/yr
NMOC : 595.00 ppmv
Methane : 50.0000 % volume
Carbon Dioxide : 50.0000 % volume

Landfill Parameters

Year Opened : 1972 Current Year : 1996 Year Closed: 2001
Capacity : 3320000 Mg
Average Acceptance Rate Required from

Current Year to Closure Year : 190255.60 Mg/year

Model Results

Year Refuse In Place (Mg)
Methane Emission Rate

(Mg/yr) (Cubic m/yr)

1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

8.966E+04
1.7938+05
2.690E+05
3.586E+05
4.483E+05
5.380E+05
6.276E+05
7.173E+05
8.069E+05
8.966E+05
9.863E+05
1.0768+06
1.166E+06
1.255E+06
1.345E+06
1.435E+06
1.524E+06
1.614B+06
1.700E+06
1.786E+06
1.873E+06
2.038E+06
2.203E+06
2.369E+06
2.559E+06
2.749E+06
2.939E+06
3.130E+06
3.320E+06
3.320E+06

2.989E+02
5.860E+02
8.619E+02
1.127E+03
1.382E+03
1.626E+03
1.861E+03
2.087E+03
2.304E+03
2.513E+03
2.713E+03
2.906E+03
3.091E+03
3.268E+03
3.439E+03
3.603E+03
3.761E+03
3.912E+03
4.046E+03
4.175E+03
4.298E+03
4.681E+03
5.049E+03
5.402E+03
5.824E+03
6.230E+03
6.620E+03
6.995E+03
7.355E+03
7.066E+03

4.480E+05
8.784E+05
1.292E+06
1.689E+06
2.071E+06
2.438E+06
2.790E+06
3.129E+06
3.454E+06
3.766E+06
4.067E+06
4.355E+06
4.632E+06
4.899E+06
5.155E+06
5.401E+06
5.637E+06
5.864E+06
6.065E+06
6.257E+06
6.443E+06
7.017E+06
7.568E+06
8.097E+06
8.730E+06
9.339E+06
9.923E+06
1.048E+07
1.102E+07
1.059E+07



Year Refuse In Place (Mg) (Mg/yr) (Cubic Ft/yr)

2013
2014
2015 '
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
030

0̂31
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
144
ẑ045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
059
2060
2061
2062
2063

3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06
3.320E+06

4.551E+03
4.372E+03
4.201E+03
4.036E+03
3.878E+03
3.726E+03
3.580E+03
3.440E+03
3.305E+03
3.175E+03
3.051E-I-03
2.931E+03
2.816E+03
2.706E+03
2.600E+03
2.498E+03
2.400E+03
2.306E+03
2.215E+03
2.128E+03
2.045E+03
1.965E+03
1.888E+03
1.814E+03
1.743E+03
1.674E+03
1.609E+03
1.545E+03
1.485E+03
1.427E+03
1.371E+03
1.317E+03
1.265E+03
1.216E+03
1.168E+03
1.122E+03
1.078E+03
1.036E+03
9.953E+02
9.563E+02
9.188E+02
8.828E+02
8.482E+02
8.149E+02
7.830E+02
7.523E+02
7.228E+02
6.944E+02
6.672E+02
6.410E+02
6.159E+02

6.821E+06
6.554E+06
6.297E+06
6.050E+06
5.813E+06
5.585E+06
5.366E+06
5.156E+06
4.953E+06
4.759E+06
4.573E+06
4.393E+06
4.221E+06
4.055E+06
3.896E+06
3.744E+06
3.597E+06
3.456E+06
3.320E+06
3.190E+06
3.065E+06
2.945E+06
2.829E+06
2.718E+06
2.612E+06
2.509E+06
2.411E+06
2.317E+06
2.226E+06
2.138E+06
2.055E+06
1.974E+06
1.897E+06
1.822E+06
1.751E+06
1.682E+06
1.616E+06
1.553E+06
1.492E+06
1.433E+06
1.377E+06
1.323E+06
1.271E+06
1.221E+06
1.174E+06
1.128E+06
1.083E+06
1.041E+06
l.OOOE+06
9.609E+05
9.232E+05
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Thomas Hilbert
Environmental Engineer
Winnebago Reclamation
8403 Lindenwood Rd.
Rockford, IL61109
(815)874-4806
August?, 1995

Mr. Chris Leibman
Illinois Environmental Protection Agency
Division of Land Pollution Control
2200 Churchill Rd
Springfield, IL 62706
Re: Permit No. 1972-24-LF (Pagel Landfill) Significant Modification Completeness

Review.

Dear Chris:

Winnebago Reclamation Service (WRS) apologizes for the confusion regarding the need for
a written response to your concerns regarding the inclusion of the NRG Sludge Dehydration
Facility in the operating permit for the Pagel Landfill. WRS appreciates the opportunity to
respond to Illinois Environmental Protection Agency (IEPA) questions regarding the
completeness of the current application for Significant Modification of the existing operating
permit for Pagel Landfill. It is also our understanding that the IEPA would like additional
information regarding the construction quality assurance for the installation of landfill gas
monitoring probes. This information will be provided by Andrews Engineering via courier
no later than the end of the business day today (August 7, 1995).

WRS considers that the sludge drying facility (NRG) is not governed by 35 IAC 811.312(g)
and as such should not be included in the "SIG MOD" permit application. Nonetheless, if
it is determined, after review of this letter, that NRG is required to be included in the landfill
permit, then the permit should be written in such manner as to allow operational changes,
equipment replacement, and similar activities to occur at NRG without requiring
supplemental permits to the landfills operating permit.

WRS maintains a system of active gas collection wells to collect landfill gas generated at
Pagel Landfill. The landfill gas is collected and processed by Winnebago Gas Company.
This company is considered part of the overall landfill operations and is operated under the
direction of the landfill management (it was originally organized as a separate company to
pursue gas processing opportunities at other landfills). In the past the Winnebago Gas



Company operated a series of adsorption towers, condensate traps, heat exchangers, and
desiccants that were utilized to upgrade the gas quality through the removal of CO2 and
moisture. During this period it was anticipated that the gas would be sold to the Greater
Rockford Energy and Technology corporation (GRET) for fuel to during the production of
methanol from grain. The methanol production facility was unsuccessful and the Winnebago
Gas Company (WGC) than entered into a contract with NRG to sell gas to the sludge drying
facility. This contract is long term and expected to last until at least 2003. Since the NRG
facility does not require high quality gas for its operations much of the initial processing
equipment excepting the condensate removal tanks have been removed.

In the past, the WGC shut down during .periods in which NRG Technology was unable to
accept gas from the landfill. The current "SIG MOD" submittal contains an application for
an air permit to construct and operate a landfill gas flare. During periods in which the NRG
Technology facility is not operating the landfill gas collected would be disposed by burning
the gas in a permitted flare. WGC and WRS are also investigating the possibility of
constructing a small cogeneration facility to make beneficial use of the gas during periods in
which an offsite user of the gas is unavailable. It is our intent to have the capability to
provide a responsible and beneficial mechanism for disposal of landfill gas at the WGC
facility that is available at all times. In addition, the removal and disposal of gas condensate
is the responsibility of WGC and is done in conjunction with leachate disposal at the landfill.
WGC is currently constructing a small scale pretreatment system to reduce ammonia levels
within the gas condensate that would allow a more direct discharge to the local waste water
treatment facility.

We believe that the purpose of the regulations is to ensure that off-site operations which are
primarily devoted to the collection and processing of landfill gases should be under the
control of the landfill and covered under the landfills permit. In this case WGC is exclusively
engaged in the collection, processing and distribution of the gas from Pagel Landfill. As
such, the WGC facility should be considered part of the landfill gas control system.

NRG Technologies operates a sludge dehydration plant which dehydrates municipal
wastewater treatment sludge prior to disposal at the landfill. It is not under common
ownership with WRS or WGC. The gas which h purchases from WGC together with natural
gas obtained from Northern Illinois Gas Company provide the fuel to operate the plant. The
NRG facility is simply a user of processed landfill gas. Its' operations are independent of the
fuel that it receives from WGC and would continue to operate if the landfill gas were to
become unavailable.

An appropriate mechanism for disposal of landfill gas will always be available at the WGC
facility irrespective of the operations at the NRG Technology facility. Under these
circumstances we believe that the solid waste management permit for Pagels Landfill should
cover all of the equipment and apparatus in the gas collection system on the landfill and the
gas processing facility of Winnebago Gas Corporation. The NRG Technologies Sludge
Dehydration Plant, however, should be considered^ a separate facility. Please note that the
NRG plant is and will continue to be subject to regulation and permitting under the Clean Air



Act and the Illinois Air Pollution Control Regulations.

If you have any questions or would like any additional information, please feel free to give
me a call.

Sincerely,

Thomas Hilbert

cc: John Holmstrom - William Charles, LTD
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State of Illinois
ENVIRONMENTAL PROTECTION AGENCY

Mary A. Gade, Director P. O. Box 19506, Springfield, IL 62794-9506
217/782-2113

JOINT CONSTRUCTION AND OPERATING PERMIT

PERMITTEE

Winnebago Reclamation Service, Inc.
Attn: Gary L. Marzorati
4920 Forest'Hills Road
Loves Park, IL 61111

Application No.: 94070003 I.D. No.: 201801AAF
Applicant'_s Designation: FLARE-WRS Date Received: July 12, 1995
Subject: Flare Station
Date Issued: August 22, 1995 Operating Permit__E_xpi.ra_tion

Date: August 21, 1997
Location: 8403 Lindenwood Road, Rockford

Permit is hereby granted to the above-designated Permittee to CONSTRUCT and
OPERATE emission source(s) and/or air pollution control equipment
consisting of a flare station for combustion of landfill gas as described
in the above-referenced application. This Permit is subject to standard
conditions attached hereto and the following special condition(s):

1. Operation of the emission source(s) included in this permit shall not
begin until all associated air pollution control equipment has been
constructed and is operational.

2. The flare station shall be operated and maintained for effective
combustion of landfill gas. Flame monitor(s) shall be installed,
operated and maintained on the flare system to confirm the presence
of a flame when landfill gas is being fed.

3. The landfill gas consumption of the flare station in million cubic
feet (mcf) shall not exceed 1.7 rncf/day and C2C.21 mcf/yaar.

4a. Emissions of nitrogen oxides (NO*) , carbon monoxide (CO), sulfur
dioxide (SO,) and volatile organic material (VOM) and operation of
the flare station shall not exceed the following limits:

G a s Flow E M I S S I O N S
Emission Rate NOA CO SO3 VOM
Source (scfm) Ib/hr ton/yr Ib/hr jon/yr Ib/hr ton/yr 1 b / hc____ton7yr

Flare
Station 1180 4.1 18 29.5 129.2 1.2 5.2 8.2 35.9

The NO*, CO and SOj emission limits are based on the maximum gas flow
rate allowed and using standard emission factors. The VOM emission
limits are based on the maximum concentration of VOM in the landfill
gas of 27300 PPMV with a weighted average molecular weight of 80
Ib/lb-moLe at a maximum flow rate of 1180 scfm and the flare
achieving a destruction efficiency of 98%.

b. This permit is issued based on negligible emissions of particulate
matter from the flare station. For this purpose, emissions shall not
exceed nominal emission rates of 0.1 Ib/hour and 0.44 ton/year.
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5. Compliance with annual limits shall be determined from a running
total of 12 months of data.

6. The Permittee shall install, maintain and operate a continuous
monitoring system to monitor and record the fuel consumption for the
flare station.

7a. The Permittee shall sample and analyze the landfill gas entering the
flare station at least once every six months for net heating valve,
methane, sulfur compounds and non methane organic materials. A
report of the analysis result must be submitted to the Agency within
30 days of the sampling.

b. The Agency will revise this requirement to allow for annual analysis
of the landfill gas upon written request from the Permittee, if the
Permittee can demonstrate that the measured values remain relatively
constant based on the gas analysis data of at least two years.

8a. The Permittee shall keep the following records:

i. The landfill gas consumption by the flare station, on a daily
basis.

ii. Record of flare station inspection/maintenance completed log,
and operating condition of the flare station. This log should
at least include the following:

A. Date of inspection.

B. Date maintenance performed and completed.

C. Type of maintenance needed.

b. The Permittee shall keep records of the sampling and analysis of
landfill gas required by Condition 7.

9. All records required by this permit shall be retained at a readily
accessible location at the plant for at least 3 years from the date
of entry and shall be made available for inspection and copying by
the Agency upon request.

10. Upon exceedance of the requirements of this permit determined by the
records required by this permit or any violation of the requirements
of this permit, the Permittee shall submit a report to the Agency
within 30 days after the exceedance. The report shall include the
hourly emissions occurring during the times of exceedance, a copy of
the relevant records and a description of the exceedance or violation
and efforts to reduce emissions and future occurrences. This report
should be sent to:

Illinois Environmental Protection Agency
Bureau of Air
P.O. Box 19506
Springfield, IL 62794-9506
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11. With the Annual Emission report required to be submitted to the
Agency pursuant to 35 111. Adm. Code Part 254, the Permittee shall
report the annual emissions of nitrogen oxides, volatile organic
material, carbon monoxide, and sulfur dioxide with supporting
calculations and a description of any exceedance of applicable
limitations of this permit, if not previously reported.

It should be noted that in the future, this landfill may be subject to air
pollution control regulations specifically governing emissions of organic
materials from landfill. The USEPA has proposed Emission Guidelines for
organic material emissions from existing landfills (56 FR 24468, May 30,
1991) . Existing landfills will become subject to these Emission Guidelines
upon their adoption by USEPA and the State of Illinois.

If you have any questions on this, please call Syed Rizwan at 217/782-2113.

Donald E. Sutton, P.E.
Manager, Permit section
Division of Air Pollution Control

DES:SAR:drk

cc: Region 2



STATF OF ILLINOIS
ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF AIR POLLUTION CONTROL

2200 CHURCHILL ROAD
SPRINGFIELD. ILLINOIS 62706

STANDARD CONDITIONS
FOR

OPERATING PERMITS

July 1, 1985

The Illinois Environmental Protection Act (Illinois Revised Statutes, Chapter 111-1/2, Section 1039) grants the
Environmental Protection Agency authority to impose conditions on permits which it issues.

The following conditions are applicable unless superseded by special permit condition(s).

1. The issuance of this permit does not release the permittee from compliance with state and federal regulations
which are part of the Illinois State Implementation Plan, as well aa with other applicable statutes and regulations
of the United States or the State of Illinois or with applicable local laws, ordinances and regulations.

2. The Agency has issued this permit based upon the information submitted by the permittee in the permit
application. Any misinfcrrr.ction, false statement.cr rr.isprcscr.tation in the application shall be grounds for
revocation under 35 111. Adm. Code 201.207.

3. a. The permittee shall not authorize, cause, direct or allow any modification, as defined in 35 111. Adm. Code
201.102, of equipment, operations or practices which are reflected in the permit application as submitted
unless a new application or request for revision of the existing permit is filed with the Agency and unless a
new permit or revision of the existing permit(s) is issued for such modification.

b. This permit only covers emission sources and control equipment while physically present at the indicated
plant location(s). Unless the permit specifically provides for equipment relocation, this permit is void for an
item of equipment on the day it is removed from the permitted location(s) or if all equipment is removed,
notwithstanding the expiration date specified on the permit.

4. The permittee shall allow any duly authorized agent of the Agency, upon the presentation of creder.;iT,ls, at
reasonable times:

a. to enter the permittee's property where actual or potential effluent, emission or noise sources are located or
where any activity is to be conducted pursuant to this permit,

b. to have access to and to copy any records required to be kept under the terms and conditions of this permit,

c. to inspect, including during any hours of operation of equipment constructed or operated under this permit,
such equipment and any equipment required to be kept, used, operated, calibrated and maintained under this
permit,

d. to obtain and remove samples of any discharge or emission of pollutants, and

e. to enter and utilize any photographic, recording, testing, monitoring or other equipment for the purpose of
preserving, testing, monitoring or recording any activity, discharge or emission authorized by this permit.

5. The issuance of this permit:

a. shall not be considered as in any manner affecting the title of the premises upon which the permitted
facilities are located,

b. does not release the permittee from any l iabi l i ty for damage to person or property caused by or resulting from
the construction, maintenance , or operation of the facilities,

IL 5 3 2 - 0 2 2 4
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c. does not take into consideration or attest to the structural stability of any unit or part of the project, and

d. in no manner implies or suggests that the Agency (or its officers, agents or employees) assumes any liability,
directly or indirectly, for any loss due to damage, installation, maintenance, or operation of the proposed
equipment or facility.

6. The facilities covered by this permit shall be operated in such a manner that the disposal of air contaminants
collected by the equipment shall not cause a violation of the Environmental Protection Act or regulations
promulgated thereunder.

7. The permittee shall maintain all equipment covered under this permit in such a manner that the performance of
such equipment shall not cause a violation of the Environmental Protection Act or regulations promulgated
thereunder.

8. The permittee shall maintain a maintenance record on the premises for each item of air pollution control
equipment. This record shall be made available to any agent of the Environmental Protection Agency at any time
during normal working hours and/or operating hours. As a minimum, this record shall show the dates of
performance and nature of preventative maintenance activities.

9. No person shall cause or allow continued operation during malfunction, breakdown or startup of any emisr \
source or related air pollution control equipment if such operation would cause a violation of an applic&**e
emission standard or permit limitation. Should a malfunction, breakdown or startup occur which results in
emissions in excess of any applicable standard or permit limitation, the permittee shall:

a. immediately report the incident to the Agency's Regional Field Operations Section Office by telephone,
telegraph, or other method as constitutes the fastest available alternative, and shall comply with'all
reasonable directives of the Agency with respect to the incident;

b. maintain the following records for a period of no less than two (2) years:

i. date and duration of malfunction, breakdown or startup,

ii. full and detailed explanation of the cause,

iii. contaminants emitted and an estimate of quantity of emissions,

iv. measures taken to minimize the amount of emissions during the malfunction, breakdown or startup,

v. measures taken to reduce future occurrences and frequency of incidents.

10. If the permit application contains a compliance program and project completion schedule, the permittee shall
submit a project completion status report within thirty (30) days of any date specified in the compliance program
and project completion schedule or at six month intervals, whichever is more frequent.

11.The Permit tee shall submit an Annual Emission Report as required by 35 111. Adm. Code.
201.302 and 35 111. Adm. code Part 254.

2815C



STATE OF ILLINOIS
ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF AIR POLLUTION CONTROL

2200 CHURCHILL ROAD
SPRINGFIELD. ILLINOIS 62706

STANDARD CONDITIONS FOR CONSTRUCTION/DEVELOPMENT PERMITS
ISSUED BY THE ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

July 1, 1985

The Illinois Environmental Protection Act (Illinois Revised Statutes, Chapter 111-1/2, Section 1039) authorizes the
Environmental Protection Agency to impose conditions on permits which it issues.

The following conditions are applicable unless susperaeded by special condition(e).

1. Unless this permit has been extended or it has been voided by a newly issued permit, this permit will expire one
year from the date of issuance, unless a continuous program of construction or development on this project has
started by such time.

2. The construction or development covered by this permit shall be done in compliance with applicable provisions of
the Illinois Environmental Protection Act and Regulations adopted by the Illinois Pollution Control Board.

3. There shall be no deviations from the approved plans and specifications unless a written request for modification,
along with plans and specifications as required, shall have been submitted to the Agency and a supplemental
written permit issued.

.. The permittee shall allow any duly authorized agent of the Agency upon the presentation of credentials, at
reasonable times:

a. to enter the permittee's property where actual or potential effluent, emission or noise sources are located or
where any activity ia to be conducted pursuant to this permit,

b, to have access to and to copy any records required to be kept under the terms and conditions of this permit,

c. to inspect, including during any hours of operation of equipment constructed or operated under this permit,
such equipment and any equipment required to be kept, used, operated, calibrated and maintained under this
permit,

d. to obtain and remove samples of any discharge or emissions of pollutants, and

e. to enter and utilize any photographic, recording, testing, monitoring or other equipment for the purpose of
preserving, testing, monitoring, or recording any activity, discharge, or emission authorized by this permit.

5. The issuance of this permit:

a. shall not be considered as in any manner affecting the title of the premises upon which the permitted "
facilities are to be located,

b. does not release the permittee from any liability for damage to person or property caused by or resulting from
the construction, maintenance, or operation of the proposed facilities,

c. does not release the permittee from compliance with other applicable statutes and regulations of the United
States, of the State of Illinois, or with applicable local laws, ordinances and regulations,

d. does not take into consideration or attest to the structural stability of any units or parts of the project, and
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e. in no manner implies or suggests that the Agency (or its officers, agents or employees) assumes any liability,
directly or indirectly, for any loss due to damage, installation, maintenance, or operation of the proposed
equipment or facility.

6. a. Unless a joint construction/operation permit has been issued, a permit for operation shall be obtained from
the Agency before the equipment covered by this permit is placed into operation.

b. For purposes of shakedown and testing, unless otherwise specified by a special permit condition, the equip-
ment covered under this permit may be operated for a period not to exceed thirty (30) days.

7. The Agency may file a complaint with the Board for modification, suspension or revocation of a permit:

a. upon discovery that the permit application contained misrepresentations, misinformation or false statements
or that all relevant facts were not disclosed, or

b. upon finding that any standard or special conditions have been violated, or

c. upon any violations of the Environmental Protection Act or any regulation effective thereunder as a result of
the construction or development authorized by this permit.



Directory
Environmental Protection Agency

Bureau of Air

September 1, 1992

For assistance in preparing a permit application,
contact the Permit Section:

Illinois Environmental Protection Agency
Division of Air Pollution Control
Permit Section
2200 Churchill Road
Springfield, Illinois 62706
217/782-2113

Or contact a regional office of the Field Opera-
tions Section. The regional offices and their
areas of responsibility are shown on the map.
The addresses and telephone numbers of the
regional offices are as follows:

Illinois EPA
Region 1
Intercontinental Center
1701 South 1st Avenue
Maywood, Illinois 60153
708/531-5900

Illinois EPA
Region 2
5415 North University
Peoria, Illinois 61614
309/693-5461

Illinois EPA
Region 3
2009 Mall Street
Collinsviile, Illinois 62234
618/346-5120
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STATE OF ILLINOIS
ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF AIR POLLUTION CONTROL

2200 CHURCHILL ROAD
SPRINGFIELD, ILLINOIS 62794-9276

APPLICATION FOR PERMIT^

[X"j CONSTRUCT fX"j OPERATE

NAME OF EQUIPMENT TO BE
CONSTRUCTED OR OPERATED Flare Station

FOR AGENCY USE ONLY

(B)

I.D-NO.

PERMIT NO.

DATE

1a. NAME OF OWNER:
Wmnebago Reclamation Service, Inc.

tb STREET ADDRESS OF OWNER;
4920 Forest Hills Road

1c. CITY OF OWNER:
Loves Park

1d. STATE OF OWNER:
Illinois

16. ZIP CODE:
61111

2a. NAME OF OPERA TOR:
Winnebago Reclamation Service, Inc.

2b. STREET ADDRESS OF OPERATOR:
4920 Fores: Hills Road

2c. CITY OF OPERATOR:
Loves Park

2d. STATE OF OPERATOR:

Illinois
2e. ZIP CODE:

61111

3a. NAME Or CORPORATE DIVISION OR PLANT:
Pagel Landfill

3c. CTIY OF EMISSION SOURCE:

Rorkforrt
3d. LOCATED WITHIN CITY
LIMITS: CU YES HTl NO

3b. STREET ADDRESS OF EMISSION SOURCE:
8403 Lindenwood Road

3e. TOWNSHIP:

36
3f. COUNTY:

Winnebapo
3g. ZIP CODE:

61109

4. ALL CORRESPONDENCE/TO: {TITLE AND/OR NAME OF INDIVIDUAL)
Gary L. Marzorati

6. ADDRESS FOR CORRESPONDENCE: {CHECK ONLY ONE)

I X [ OWNER | | OPERATOR [ _J EMISSION SOURCE

5.

7.

TEL^KONE^UMB^ FOR AGENCY TO CALL:

YOUR DESIGNATION FOR THIS APPLICATION^,

H.kAJi_§^WJ*J>_

THE UNDERSIGNED HEREBV MAKES APPLICATION FOR A PERMfT AND CERTIFIES THAT THE STATEMENTS CONTAINED HEREIN ARE TRUE AND
CORRECT. AND FURTHER CERTIFIES THAT ALL PREVIOUSLY SUBMITTED INFORMATION REFERENCED IN THIS APPLICATION REMAINS TRUE.
CORRECT AND CURRENT. BY AFFIXING HIS SIGNATURE HERETO He FURTHER CERTIFIES THAT HE IS AUTHORIZED TO EXECUTE THIS APPLICATION.

AUTHORIZED SIGNATURE(S):(D)

BY ___________________
SIGNATURE

Gary L. Marzorati
DATE

BY______________________
SIGNATURE

Gary L. Marzorati
DATE

TYPED OR PRINTED NAME OF SIGNER
Executive Vice President

TYPED OR PRINTED NAME OF SIGNER
Executive Vice President

TITLE OF SIGNER TfTL£ OF SIGNER

(A) THIS FORM IS TO PROVIDE THE AGENCY WITH GENERAL INFORMATION ABOUT THE EQUIPMENT TO 86 CONSTRUCTED Oft OPERATED. THIS FORM
MAY BE USED TO REQUEST A CONSTRUCTION PERMIT, AN OPERATING PERMIT. A CONSTRUCTION OR OPERATING PERMIT.

(8) ENTER THE GENERIC NAME OF THE EQUIPMENT TO BE CONSTRUCTED OR OPERATED- THIS NAME WILL APPEAR ON THE PERMIT WHICH MAY BE
ISSUED PURSUANT TO THIS APPLICATION. THIS FORM MUST BE ACCOMPANIED BY OTHER APPLICABLE FORMS AND INFORMATION.

C) PROVIDE A DESIGNATION IN fTEM 7 ABOVE WHICH YOU WOULD LIKE THE AGENCY TO USE FOR IDENTIFICATION OF YOUR EQUIPMENT. YOUR
DESIGNATION WILL BE REFERENCED IN CORRESPONDENCE FROM THIS AGENCY RELATIVE TO THIS APPLICATION. YOUR DESIGNATION MUST NOT
EXCEED TEN (10) CHARACTERS.

(D) THIS APPLICATION MUST BE SIGNED IN ACCORDANCE WFTH 35 ILL. ADM. CODE 201.154 OR 201.159 WHICH STATES: 'ALL APPLICATIONS AND SUPPLE-
MENTS THERETO SHALL BE SIGNED BY THE OWNER AND OPERATOR OF THE EMISSION SOURCE OR AIR POLLUTION CONTROL EQUIPMENT, OR THEIF
AUTHORIZED AGENT. AND SHALL BE ACCOMPANIED BY EVIDENCE OF AUTHORITY TO SIGN THE APPLICATION.'

IF THE ONWER OR OPERATOR IS A CORPORATION, SUCH CORPORATION MUST HAVE ON FILE WITH THE AGENCY A CERTIFIED COPY OF A RESOLU-
TION OF THE CORPORATION'S BOARD OF DIRECTORS AUTHORIZING THE PERSONS SIGNING THIS APPLICATION TO CAUSE OR ALLOW THE CON-
STRUCTION OR OPERATION OF THE EQUIPMENT TO BE COVERED BY THE PERMIT.

IL 532-O238
A?C 200 Rev. 8/89
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9. DOES THIS APPLICATION CONTAIN A PLOT PLAN/MAP:

I X |VES [ 1 NO

IF A PLOT PLAN/MAP HAS PREVIOUSLY BEEN SUBMITTED, SPECIFY:

AGENCY I.D. NUMBER ____ ____ ____ ____ __ APPLICATION NUMBER

IS THE APPROXIMATE SIZE OF APPLICANT'S PREMISES LESS THAN 1 ACRE?

I 1 YES [ X | NO: SPECIFY 235 ACRES

10. DOES THIS APPLICATION CONTAIN A PROCESS FLOW DIAGRAM(S) THAT ACCURATELY AND CLEARLY REPRESENTS CURRENT

PRACTICE.

I X I YES I | NO

1 la. WAS ANY EQUIPMENT. COVERED THIS APPLICATION, OWNED
OR CONTRACTED FOR. 8Y THE APPLICANT PRIOR TO APRIL Id. 1972:

HAS ANY EQUIPMENT, COVERED BY THIS APPLICA
TIQN, NOTPREV1OUSLY RECEIVED AN OPERATING
PERMIT:

YES YES NO

IF -YES' ATTACH AN ADDITIONAL SHEET. EXHIBIT A, THAT:
(a) LISTS OR DESCRIBES THE EQUIPMENT
(b) STATES WHETHER THE EQUIPMENT WAS IN COMPLIANCE

WITH THE RULES AND REGULATIONS GOVERNING THE
CONTROL OF AIR POLLUTION PRIOR TO APRIL 4. 1972

IF -YES", ATTACH AN ADDITIONAL SHEET, EXHIBfT B, THAT:
(a) LISTS OR DESCRIBES THE EQUIPMENT
(b) STATES WHETHER THE EQUIPMENT

(i) IS ORIGINAL OR AODfTIONAL EQUIPMENT
.(ii) REPLACES EXISTING EQUIPMENT. OR
(tit) MODIFIES EXISTING EQUIPMENT

(C) PROVIDES THE ANTICIPATED OH ACTUAL DATES OF
THE COMMENCEMENT OF CONSTRUCTION AND THE
START-UP OF THE EQUIPMENT

12. IF THIS APPLICATION INCORPORATES BY REFERENCE A PREVIOUSLY GRANTED PERMIT(S). HAS FORM APC-210, 'DATA AND
INFORMATION—INCORPORATION BY REFERENCE' BEEN COMPLETED.

13. DOES THE STARTUP OF AN EMISSION SOURCE COVERED BYTHIS APPLICATION PRODUCE AIR CONTAMINANT EMISSION IN
EXCESS OF APPLICABLE STANDARDS:

YES NO
IF 'YES,' HAS FORM APC-203, 'OPERATION DURING STARTUP' BEEN COMPLETED FOR THIS SOURCE.

NO

14. DOES THIS APPLICATION REQUEST PERMISSION TO OPREATE AN EMISSION SOURCE DURING MALFUNCTIONS OR
BREAKDOWNS:

YES t X I NO
IF 'YES/ HAS FORM APC-204, 'OPERATION DURING MALFUNCTION AND BREAKDOWN' BEEN COMPLETED FOR THIS SOURC;

YES NO

15. IS AN EMISSION SOURCE COVERED BY THIS APPLICATION SUBJECT TO A FUTURE COMPLIANCE DATE:

I I YES I X | NO
IF 'YES,' HAS FORM APC-202, 'COMPLIANCE PROGRAM & PROJECT COMPLETION SCHEDULE/ BEEN COMPLETED FOR THIS
SOURCE;

CHl NO

16. DOES THE FACILITY COVERED 8Y THIS APPLICATION REQUIRE AN EPISODE ACTION PLAN (REFER TO GUIDELINES FOR
EPISODE ACTION PLANS):

YES NO

17. LIST AND IDENTIFY ALL FORMS, EXHIBITS, AND OTHER INFORMATION SUBMITTED AS PART OF THiS APPLICATION. INCLUDE THE
PAGE NUMBERS OF EACH ITEM (ATTACH ADDITIONAL SHEETS IF NECESSARY):

APC 200 Exhibit 1: Site Location Map
APC 220 Exhibit 2: Landfill Air Emissions Estimate

Exhibit 3: Landfill Gas Analyses
APC 260 Exhibit 4: Emission Calculations
Narrative Informat ion Exhibit 5: Site Drawings

•QTAL NUMBER OF PAGES ——————
• mr' f+ TJ) 1" f\ ri f\ f O IExhibit 6: Typical Manufacturer 's proposal

1L 532-0238
APC 200 Rev. 8f89
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STATE OF ILLINOIS
ENVIRONMENTAL PROTECT/ON AGENCY
DIVISION OF AIR POLLUTION CONTROL

Z200 CHURCHILL SOAD
SPRINGFIELD, ILLINOIS 62~06

This Agency is authorized to require this information under Illinois
Revised Statutes. 1979. Chaoter 111 1,2. Section'039 Disclosure
of this information is required under that Section. Failure to do so may
prevent tfiis form from being prccessed and could result m your
application being oen-efl This form has bean approved by tne rprms
Management Center

•DATA AND INFORMATION

PROCESS EMISSION SOURCE

•THIS INFORMATION FORM IS TO BE COMPLETED FOR AN EMISSION SOURCE OTHER THAN A FUEL COMBUSTION EMISSION SOURCE OR AN
INCINERATOR. A FUEL COMBUSTION EMISSION SOURCE IS A FURNACE, BOILER, OR SIMILAR EQUIPMENT USED PRIMARILY FOR PRODUCING
HEAT OR POWER BY INDIRECT HEAT TRANSFER. AN INCINERATOR IS AN APPARATUS IN WHICH REFUSE IS BURNED.

1 . NAME OF PLANT OWNER:

Winnebago Reclamation Service, Inc.
3. STREET ADDRESS OF EMISSION SOURCE:

8403 Lindenwood Road

2. NAME OF CORPORATE DIVISION OR PLANT (IF
OWNER);

DIFFERENT FROM

A. CITY OF EMISSION SOURCE:

Rockford. Illinois

GENERAL INFORMATION

5. NAME OF PROCESS:

Flaring of Lflndfill Gas
7. EMISSION SOURCE EQUIPMENT MANUFACTURER;

See Atta«hed Narrative
in. FLOW PSACRAM DGSiCINAfiCNiji C'F tMiaSiON

See Exhibit 5
1 1 . IDENTITY(S) OF ANY SIMILAR SOURCE{S) AT THE

APPLICATION, IDENTIFY THE APPLICATION):

12. AVERAGE OPERATING TIME OF EMISSION SGURC
24 HRS/DAY 2 OAYS/WK :

14. PERCENT OF ANNUAL THROUGHPUT:
DEC-FEB 20 % MAR-MAY

6. NAME OF EMISSION SOURCE EQUIPMENT:

Flare Station
8. MODEL NUMBER:

SUUKLt:

9. SERIAL NUMBER:

PLANT OR PREMISES NOT COVERED BY THE FORM (IF THE SOURCE IS COVERED BY ANOTHER

N/A
E: *
)2 WKSAR

13. MAXIMUM OPERATING TIME OF EMISSION SOURCE:
24 HRS/DAY 7 DAYSAVK 52

30 % JUN-AUG 30 % SEPT-NOV 20 %

*
WKSAR

* See Attached Narrative Information.

INSTRUCTIONS

COMPLETE THE ABOVE IDENTIFICATION AND GENERAL INFORMATION SECTION.
COMPLETE THE RAW MATERIAL, PRODUCT, WASTE MATERIAL, AND FUEL USAGE SECTIONS FOR THE PARTICULAR SOURCE EQUIPMENT.
COMPOSITIONS OF MATERIALS MUST BE SUFFICIENTLY DETAILED TO ALLOW DETERMINATION OF THE NATURE AND QUANTITY OF POTENTIAL
EMISSIONS. IN PARTICULAR, THE COMPOSITION OF PAINTS, INKS, ETC., AND ANY SOLVENTS MUST BE FULLY DETAILED.
EMISSION AND EXHAUST POINT INFORMATION MUST BE COMPLETED, UNLESS EMISSIONS ARE EXHAUSTED THROUGH AIR POLLUTION
CONTROL EQUIPMENT.
OPERATING TIME AND CERTAIN OTHER ITEMS REQUIRE BOTH AVERAGE AND MAXIMUM VALUES.
FOR GENERAL INFORMATION REFER TO "GENERALTNSTRUCTIQNS FOR PERMIT APPLICATIONS, " APC-201.

DEFINITIONS

AVERAGE - THE VALUE THAT 5JJMMARIZE5 OR REPRESENTS THE GENERAL CONDIT1ONOF THE EMISSION SOURCE, OR THE GENERAL STATE OF_
PRODUCTION OFTHl eMtSSlbN SOURCET SPECIFICALLY^

AVERAGE OPERATING TIME -ACTUAL TOTAL HOURS OF OPERATION FOR THE PRECEDING TWELVE MONTH PERIOD.
AVERAGE RATE - ACTUAL TOTAL QUANTITY OF "MATERIAL" FOR THE PRECEDING TWELVE MONTH PERIOD, DIVIDED BY THE AVERAGE

OPERATING TIME.
AVERAGE OPERATION - OPERATION TYPICAL OF THE PRECEDING TWELVE MONTH PERIOD, AS REPRESENTED BY AVERAGE OPERATING TIME

AND AVERAGE RATES.

• THE GREATEST VALUE ATTAINABLE OR ATTAINED FROM THE EMISSION SOURCE, OR THE PERIOD OF GREATEST OR UTMOST
PRODUCTION Of THE ^MISSTCiN SOURCE: SPECIFICALLY:

MAXIMUM OPERATING TIME - GREATEST EXPECTED TOTAL HOURS OF OPERATIONS FOR ANY TWELVE MONTH PERIOD.
MAXIMUM RATE - GREATEST QUANTITY OF "MATERIAL" EXPECTED PER ANY ONE HOUR OF OPERATION.
MAXIMUM OPERATION - GREATEST EXPECTED OPERATION, AS REPRESENTED BY MAXIMUM OPERATING TIME AND MAXIMUM HATES.

IL 5 3 Z - O Z 5 0
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RAW MATERIAL INFORMATION

NAME OF RAW MATERIAL

20a.

N/A

21a.

22a.

23o.

24a.

AVERAGE RATE
PER IDENTICAL SOURCE

b.
LB/HR

b.
LB/HR

b.
LB/HR

b.
LB/HR

b.
LB/HR

MAXIMUM RATE
PER IDENTICAL SOURCE

c.
L B/HR*

c.
LB/HR

c.
LB/HR

c,
LB/HR

c.
LB/HR

PRODUCT INFORMATION

NAME OF PRODUCT

30a.
N/A

3Io.

32a.

33a.
t

34a.

AVERAGE RATE
PER IDENTICAL SOURCE

b.

b.

b.

b.

b.

LB/HR

LB/HR

LB/HR

LB/HR

LB/HR

MAXIMUM RATE
PER IDENTICAL SOURCE

c.
L8/HR

c.
LB/HR

c.
LB/HR

c.
LB/HR

c.
LB/HR

WASTE MATERIAL INFORMATION

NAME OF WASTE MATERIAL

40a.
N/A

ila.

42a.

43a.

44a.

AVERAGE RATE
PER IDENTICAL SOURCE

b.

b.

b.

b.

b.

LB/HR

LB/HR

LB/HR

LB/HR

LB/HR

MAXIMUM RATE
PER IDENTICAL SOURCE

C-
LB/HR

c.
LB/HR

c.
LB/HR

c.
LB/HR

c.
LB/HR

•FUEL USAGE INFORMATION

FUEL USED

50a. NATURAL GAS
OTHER GAS

OIL
COAL
OTHER

d-AVERAGE FIRING RATE PER

a
D

a
a
a

TYPE

b. ——————————————

IDENTICAL SOURCE:
BTU/HR

HEAT CONTENT

c. 1000 BRI/SCF
BTU/SCF

BTU/GAL
BTUAB
BTUAB

e. MAXIMUM FIRING RATE PER IDENTICAL SOURCE:
BTU/HR

•THIS SECTION IS TO BE COMPLETED FOR ANY FUEL USED DIRECTLY IN THE PROCESS EMISSION SOURCE, E.G. GAS IN A DRYER, OR COAL IN A
MELT FURNACE.

APC-220 PAGE 2 OF 3



•EMISSION INFORMATION

51. NUMBER OF IDENTICAL SOURCES (DESCRIBE AS REQUIRED):

N/A* AVERAGE OPERATION

CONTAMINANT

P ARTICULATE
MATTER

CARSON
MONOXIDE

NITROGEN
OXIDES

ORGANIC
MATERIAL

SULFUR
DIOXIDE

"OTHER
(SPECIFY)

CONTAMINANT

PARTICULATE
MATTER

CARBON
MONOXIDE
NITROGEN
OXIDES

ORGANIC
MATERIAL

SULFUR
DTOXIDE

"OTHER
(SPECIFY)

CONCENTRATION OR EMISSION RATE PER IDENTICAL
SOURCE ——

52o.

GR/SCF

53o. PPM
(VOL)

540 ' PPM
(VOL)

55a. PPM
(VOL)

56a. ppM

(VOL)

57a. ppM

(VOL)

b .

LB/HR

b.
LB/HR

b.
L8/HR

b.
LB/HR

b.

LB/HR

b.

LB/HR

METHOD USED TO DETERMINE CONCENTRATION OR
EMISSION RATE

c .

c.

c.

c.

c.

c.

MAXIMUM OPERATION

CONCENTRATION OR EMISSION RATE PER IDENTICAL
SOURCE

58a.
GR/SCF

S9o. PPM

(VOL)
*ru ^QUa . PPM

'. (VOL)

6- °' PPM
(VOL)

(VOL)

63o. PPM
(VOL)

b.
LB/HR

b.
LB/HR

b.

LB/HR

b.

LB/HR
b.

LB/HR

b.
LB/HR

METHOD USED TO DETERMINE CONCENTRATION OR
EMISSION RATE

c. w,

c.

c.

c.

c.

c. "^

ITEMS 52 THROUGH 63 NEED NOT" BE COMPLETED IF EMISSIONS ARE EXHAUSTED THROUGH AIR POLLUTION CONTROL EQUIPMENT.
"OTHER" CONTAMINANT SHOULD BE USED FOR AN AIR CONTAMINANT NOT SPECIFICALLY NAMED ABOVE. POSSIBLE OTHER CONTAMINANTS

ARE ASBESTOS, BERYLLIUM, MERCURY, VINYL CHLORIDE, LEAD, ETC.

N/A* '"EXHAUST POINT INFORMATION

44. FLOW DIAGRAM DESIGNATION(S) OF EXHAUST POINT:

65. DESCRIPTION OF EXHAUST POINT (LOCATION IN RELATION TO BUILDINGS, DIRECTION, HOODING, ETC.):

66. EXIT HEIGHT ABOVE GRADE:

68. GREATEST HEIGHT OF NEARBY BUILDINGS:

FT

AVERAGE OPERATION

70. EXIT GAS TEMPERATURE:
°F

71. GAS FLOW RATE THROUGH EACH EXIT:

ACFM

67. EXIT DIAMETER:

69. EXIT DISTANCE FROM NEAREST PLANT BOUNDARY:

FT

MAXIMUM OPERATION

72. EXIT GAS TEMPERATURE:
°F

73. GAS FLOW RATE THROUGH EACH EACH EXIT:

ACFM

r"

'"THIS SECTION SHOULD NOT BE COMPLETED IF EMISSIONS ARE EXHAUSTED THROUGH AIR POLLUTION CONTROL EQUIPMENT.

* Emission and Exhaust Point Information is provided on Form APC-260.

A PC-220 PAGE 3 OF 3



STATE OF ILLINOIS
ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF AIR POLLUTION CONTROL

2200 CHURCHILL ROAD
SPRINGFIELD, ILLINOIS 62706

S f i r u i t i , <9.'9, Cnio. t r i.l'/., Si
'O39. D.icloiu'« a' '"it inldim

•OATA AND INFORMATION

AIR POLLUTION CONTROL EQUIPMENT

'THIS INFORMATION FORM IS FOR AN INDIVIDUAL UNIT OF AIR POLLUTION CONTROL EQUIPMENT OR AN AIR POLLUTION CONTROL SYSTEM,

1 . NAME OF OWNER:

Winnebaeo Reclamation Service, Inc.
3.

5.

STREET ADDRESS OF CONTROL EQUIPMENT:

8403 Linden wood Road

2. NAME OF CORPORATE DIVISION OR PLANT (IF DIFFERENT FROM
OWNER):

4. CITY OF CONTROL EQUIPMENT:

Rockford, Illinois
NAME OF CONTROL EQUIPMENT OR CONTROL SYSTEM:

Flare Station*

INSTRUCTIONS

1. COMPLETE THE ABOVE IDENTIFICATION.
2. COMPLETE THE APPROPRIATE SECTION FOR THE UNIT OF CONTROL EQUIPMENT, OR THE APPROPRIATE SECTIONS FOR THE CONTROL

SYSTEM. BE CERTAIN THAT THE ARRANGEMENT OF VARIOUS UNITS IN A CONTROL SYSTEM IS MADE CLEAR IN THE PROCESS FLOW DIAGRAM.
3. COMPLETE PAGE 6 OF THIS FORM, EMISSION INFORMATION ANC EXHAUST POINT INFORMATION.
4. EFFICIENCY VALUES SHOULD BE SUPPORTED WITH A DETAILED EXPLANATION OF THE METHOD OF CALCULATION, THE MANNER OF

ESTIMATION, OR THE SOURCE OF INFORMATION. REFERENCE TO THIS FORM ANY RELEVANT INFORMATION OR EXPLANATION INCLUDED
IN THIS PERMIT APPLICATION.

5. EFFICIENCY VALUES AND CERTAIN OTHER ITEMS OF INFORMATION ARE TO 8E GIVEN FOR AVERAGE AND MAXIMUM OPERATION OF THE
SOURCE EQUIPMENT. FOR EXAMPLE, "MAXIMUM EFFICIENCY" IS THE EFFICIENCY OF THE CONTROL EQUIPMENT WHEN THE SOURCE IS
AT MAXIMUM OPERATION, AND "AVERAGE FLOW RATE" IS THE FLOW RATE INTO THE CONTROL EQUIPMENT WHEN THE SOURCE IS AT
AVERAGE OPERATION.

6. FOR GENERAL INFORMATION REFER TO "GENERAL INSTRUCTIONS FOR PERMIT APPLICATIONS", APC-201.

DEFINITIONS

AVERAGE - THE VALUE THAT SUMMARIZES OR REPRESENTS THE GENERAL CONDITION OF THE EMISSION SOURCE OR THE GENERAL STATE OF
PRODUCTION OF THE EMISSION SOURCE. SPECIFiCALLV:—— —————— ————————————

AVERAGE OPERATION - OPERATION TYPICAL OF THE PRECEDING TWELVE MONTH PERIOD, AS REPRESENTED SY AVERAGE OPERATING TIME AND
AVERAGE RATES.

MAXIMUM - THE GREATEST VALUE ATTAINABLE OR ATTAINED FROM THE EMISSION SOURCE, OR THE PERIOD OF GREATEST OR UTMOST PRODUC-
TION^ HE EMISSION SOURCE. SPECIFICALLY:

MAXIMUM OPERATION - THE GREATEST EXPECTED OPERATION, AS REPRESENTED BY MAXIMUM OPERATING TIME AND MAXIMUM RATES.

IL 532-0260
APC 260 Revised 12/15/78 i OF 6



ADSORPTION UNIT

1 . FLOW DIAGRAM DESIGNATION(S) OF ADSORPTION UNIT:

N/A
2. MANUFACTURER: 3. MODEL NAME AND NUMBER:

4. ADSORBENT:

Q ACTIVATED CHARCOAL: TYPE Q OTHER: SPECIFY

5. ADSORBATE(S):

6. NUMBER OF BEDS PER UNIT: 7. WEIGHT OF ADSORBENT PER BED:

LB

8. DIMENSIONS OF BED:
THICKNESS IN, SURFACE AREA SQUARE IN

9. INLET GAS TEMPERATURE:

°F

10. PRESSURE DROP ACROSS UNIT:

INCH H2O GAUGE

1 1 . TYPE OF REGENERATION:
D REPLACEMENT Q STEAM Q OTHER: SPECIFY ^,

12. METHOD OF REGENERATION:

D ALTERNATE USE OF ENTIRE UNITS D ALTERNATE use OF BEDS IN A SINGLE UNIT
D SOURCE SHUT DQWN D OTHERr DESCRIBE

AVERAGE OPERATION OF SOURCE

13. TIME ON LINE^EFORE REGENERATION:
MIN/BEO

14. EFFICIENCY OF ADSORBER (SEE INSTRUCTION 4):

%

MAXIMUM OPERATION OF SOURCE

15, TIME ON LINE BEFORE REGENERATION:
MIN/8ED

\6. EFFICIENCY OF ADSORBER (SEE INSTRUCTION 4):

AFTERBURNER v ."~^
1 . FLOW DIAGRAM DESIGNATION(S) OF AFTERBURNER:

N/A

2. MANUFACTURER: 3. MODEL NAME AND NUMBER:

4. COMBUSTION CHAMBER DIMENSIONS:
LENGTH IN, CROSS-SECTIONAL AREA SQUARE IN.

5. INLET GAS TEMPERATURE:

°F
6. OPERATING TEMPERATURE OF COMBUSTION CHAMBER:

°F

7. FUEL:

D GAS D OIL: SULFUR WT%
8. BURNERS PER AFTERBURNER:

@ BTU/HR EACH

9. CATALYST USED:

D NO D YES: DESCRIBE CATALYST
10. HEAT EXCHANGER USED:

D NO D YES: DESCRIBE HEAT EXCHANGER

AVERAGE OPERATION OF SOURCE

11. GAS FLOW RATE:
SCFM

12. EFFICIENCY OF AFTERBURNEfUSEE INSTRUCTION 4):

MAXIMUM OPERATION OF SOURCE

13. GAS FLOW RATE:
SCFM

14. EFFICIENCY OF AFTERBURNER (SEE INSTRUCTION 4):

%

:L 132-0260 PAGE 2 OF .6



CYCLONE

1 . FLOW DIAGRAM DESIGNATION(S) OF CYCLONE'

N/A
2. MANUFACTURER: 3. MODEL:

4. TYPE OF CYCLONE:

D SIMPLE Q MULTIPLE

5. NUMBER OF CYCLONES IN EACH MULTIPLE CYCLONE:

6. DIMENSION THE APPROPRIATE SKETCH (IN INCHES) OR PROVIDE A DRAWING WITH EQUIVALENT INFORMATION:

TANGENTIAL INLET CYCLONE

NOT TO SCALE

^XIAL INLET CYCLONE
(INDIVIDUAL CYCLONE OF MULTIPLE CYCLONE)

GAS OUT

t t
GAS IN

I
GAS IN VANE ANGLE

___DEGREES

T Y /

SECTION

AVERAGE OPERATION OF SOURCE MAXIMUM OPERATION OF SOURCE

7. GAS FLOW RATE: 9. GAS FLOW RATE;

SCFM SCFM

3. EFFICIENCY OF CYCLONE (SEE INSTRUCTION 4): 10. EFFICIENCY OF CYCLONEfSEE INSTRUCTION 41:

I L 5 3 2 - 0 2 6 0



. .... ._ _ ._ __ _.._ —————————————— .
CONDENSER

1 . FLOW DIAGRAM DESIGNATION(S)

N/A
2. MANUFACTURER:

OF CONDENSER:

3. MODEL NAME AND NUMBER: 4. HEAT EXCHANGE AREA-

FT2 -

AVERAGE OPERATION OF SOURCE

5. COOLANT FLOW RATE PER CONDENSER:
WATER GPM AIR SCFM

OTHER: TYPE FLOW RATE

6. GAS FLOW RATE:

7, COOLANT TEMPERATURE: 8.
INLET °F OURET °F

SCFM

GAS TEMPERATURE:
INLET °F OUTLET °F

9. EFFICIENCY OF CONDENSER (SEE INSTRUCTION 4}:

%

MAXIMUM OPERATION OF SOURCE

10. COOLANT FLOW RATE PER CONDENSER:
WATER GPM AIR SCFM

OTHER: TYPE FLOW RATE

II, GAS FLOW RATE:
SCFM

12. COOLANT TEMPERATURE: 13. GAS TEMPERATURE:
INLET °F OUTLET °F INLET °F OUTLET °F

U. EFFICIENCY OF CONDENSER (SEE INSTRUCTION 4):

%

•ELECTRICAL PRECIPITATOR

1

2

4

FLOW DIAGRAM DESIGNATION OF ELECTRICAL PRECIPITATOR:

N/A ^
MANUFACTURER: 3. MODEL NAME AND NUMBER:

COLLECTING ELECTRODE AREA PER CONTROL DEVICE:
* FT2

AVE*4GE OPERATION OF SOURCE

5

6

GAS FLOW RATE:
SCFM

EFFICIENCY OF ELECTRICAL PRECIPITATOR(SEE INSTRUCTION 4);

%

MAXIMUM OPERATION OF SOURCE

7. GAS FLOW RATE:
SCFM

8. EFFICIENCY OF ELECTRICAL PRECIPITATOR (SEE INSTRUCTION 4}:

%

SUBMIT THE MANUFACTURER'S SPECIFICATIONS FOR THE ELECTRICAL PRECIPITATOR. REFERENCE THE INFORMATION TO THIS FORM.

'ELECTRICAL PRECIPlTATORS VARY GREATLY IN THEIR DESIGN AND IN THEIR COMPLEXITY. THE ITEMS IN THIS SECTION PROVIDE A MINIMUM
AMOUNT OF INFORMATION. THE APPLICANT MUST, HOWEVER, SUBMIT WITH THIS APPLICATION TRE MANUFACTURER'S SPECIFICATIONS,
INCLUDING ANY DRAWINGS, TECHNICAL DOCUMENTS,ETC. IF THE INFORMATION PROVIDED BY THE MANUFACTURER'S SPECIFICATIONS
IS INSUFFICIENT FOR FULL AND ACCURATE ANALYSIS, THE AGENCY W1L REQUEST SPECIFIC ADDITIONAL INFORMATION.

FILTER UNIT

1 . FLOW DIAGRAM DESIGNATION(S) OF FILTER UNIT:
N/A

2.

4.

6.

7.n

MANUFACTURER:

FILTERING MATERIAL:

3. MODEL NAME AND NUMBER:

5. FILTERING AREA:

CLEANING METHOD:

SHAKER D REVERSE AIR Q PULSE AIR Q PULSE JET Q OTHER: SPECIFY

GAS COOLING METHOD: Q DUCTWORK: LENGTH FT., DIAM IN.
BLEED-IN AIR Q WATER SPRAY D OTHER: SPECIFY

AVERAGE OPERATION OF SOURCE

3. GAS FLOW RATE (FROM SOURCE):

SCFM

9. GAS COOLING FLOW RATE:
BLEED-IN AIR SCFM, WATER SPRAY GPM

0.

11.

INLET GAS CONDITION:
TEMPERATURE °F DEWPOINT °F

EFFICIENCY OF FILTER UNIT (SEE INSTRUCTION 4);

MAXIMUM OPERATION OF SOURCE

12. GAS FLOW RATE (FROM SOURCE):

SCFM

13. GAS COOLING aOW RATE:
8LEED-IN AIR SCFM, WATER SPRAY GPM

14. INLET GAS CONDITION:
TEMPERATURE °F OEWPOIN7 °F

15. EFFICIENCY OF FILTER UN|T(SEE INSTRUCTION 4):

!L 532-0260



SCRUBBER

1 . FLOW DIAGRAM DESIGNATION(S) OF SCRUBBER:

N/A

2. MANUFACTURER:

4. TYPE OF SCRUBBER:
O HIGH ENERGY: GAS STREAM PRESSURE DROP INC

Q PACKED: PACKING TYPE , PACKING SIZE

3. MODEL NAME AND NUMBER:

:H H2o

, PACKED HEIGHT IN.

D SPRAY: NUMBER OF NOZZLES , NOZZLE PRESSURE PSIG

r— i '
D OTHER: SPECIFY ATTACH DESCRIPTION AND SKETCH WITH DIMENSIONS

5. TYPE OF FLOW:
Q COCURRENT Q COUNTEROJRRENT D CROSSFLOW

6. SCRUBBER GEOMETRY:
LENGTH IN DIRECTION OF GAS FLOW IN., CROSS-SECTIONAL AREA SQUARE IN.

7. CHEMICAL COMPOSITION OF SCRUB8ANT:

AVERAGE OPERATION OF SOURCE

S. SCRUBBANT FLOW RATE:

GPM

9. GAS FLOW RATE:
SCFM

10. INLET GAS TEMPERATURE:

°F
i 1 . EFFICIENCY OP SCRUBBER (SEE INSTRUCTION 4):

% pASTinif YTE % GASEOUS

MAXIMUM OPERATION OF SOURCE

!2. SCRU88ANT FLOW RATE:

GPM

13. GAS FLCWRATE:
SCFM

U. INLET GAS TEMPERATURE:
°F

IS. EFFICIENCY OF SCRUBBER (SEE INSTRUCTION 4):
% PARTir iJLATF ,% GASEOUS

OTHER TYPE OF CONTROL EQUIPMENT

1. FLOW DIAGRAM DESIGNATION(S) OF "OTHER TVRE" OF CONTROL EQUIPMENT:
See Exhibit 5

2. GENERIC NAME OF "OTHER" EQUIPMENT:
Flare Station

3. MANUFACTURER: 4. MODEL NAME AND NUMBER:

5. DESCRIPTION AND SKETCH, WITH DIMENSIONS AND aOW RATES, OF "OTHER" EQUIPMENT:

See Exhibit 6

AVERAGE OPERATION OF SOURCE MAXIMUM OPERATION OF SOURCE

6. FLOW RATES:
GPM 800 SCFM

8. FLOW RATES:
GPM 1,180 SCFM

. EFFICIENCY OF "OTHER" EQUIPMENT (SEE INSTRUCTION 4):
98'

9. EFFICIENCY OF "OTHER" EQUIPMENTfSEE INSTRUCTION 4):

98
:L =
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EMISSION INFORMATION

1 . NUMBER OF IDENTICAL CONTROL UNITS OR CONTROL SYSTEMS (DESCRIBE AS REQUIRED):

None
AVERAGE OPERATION OF SOURCE

CONTAMINANT

PARTICULATE
MATTER

CARBON
MONOXIDE

NITROGEN
OXIDES

ORGANIC
MATERIAL

SULFUR
DIOXIDE

OTHERMerhan
(SPECIFY)

CONCENTRATION OR EMISSION RATE PER IDENTICAL
CONTROL UNIT OR CONTROL SYSTEM

2a.

N/A GR/SCF

3o. PPM

N/A (VOU
40 ' PPM

N/A (VOD
So. PPM

N/A (VOD
60. PPM

N/A (VOD
57a. ppM

N/A (VOD

b.

Negligible LB/HR
b.

15.3 LB/NR

b.
2.1 LB/HR

b.
5.6 LB/HR

b.

0.6 LB/HR
b.

32.1 LB/HR

METHOD USED TO DETERMINE CONCENTRATION
OR EMISSION RATE

c.

Emission Factor
c.

Emission Factor
c.

Emission Factor
c.

Mass Balance
c.

Emission Factor
c.

Emission Factor
MAXIMUM OPERATION OP SOURCE

CONTAMINANT

PARTICULATE
MATTER

CARBON
MONOXIDE

NITROGEN
OXIDES

ORGANIC
MATERIAL

SULFUR
DIOXIDE

OTHERMetham
(SPECIFY)

CONCENTRATION OR EMISSION RATE PER IDENTICAL
CONTROL UNIT OR CONTROL SYSTEM

8G'N/A GR/SCF

9a. " PPM

'. N/A WV
lOo". PPM

N/A <*«•>
lla. PPM

N/A (VOD
12a. PPM

N/A (V01-)
S13a. PPM

N/A (VOD

b.

Neelieible LB/HR

b.
22.4 L8/HR

b.
^ i LB/HR

b.
8.2 LS/HR

b.
0.9 LB/HR

b.
47.1 L8/HR

METHOD USED TO DETERMINE CONCENTRATION N^
OR EMISSION RATE

c.

Emission Factor
c.

Emission Factor
c.

Emission Factor
c.

Mass Balance
c.

Emission Factor
c.

Emission Factor
""OTHER" CONTAMINANT SHOULD BE JSED FOR AN AIR CONTAMINANT NOT SPECIFICALLY NAMED ABOVE. POSSIBLE OTHER CONTAMINANTS

ARE ASBESTOS, BERYLLIUM, MERCURY, VINYL CHLORIDE, LEAD, ETC.

EXHAUST POINT INFORMATION

1 .

2.

3.

5.

FLOW DIAGRAM DESIGNATION(S) OF EXHAUST POINT;

See Exhibit 4
DESCRIPTION OF EXHAUST POINT (LOCATION IN RELATION TO BUILDINGS, DIRECTION, HOODING, ETC.):

See Exhibit 4
EXIT HEIGHT ABOVE GRADE:

35 ft (typ)
GREASTEST HEIGHT OF NEARBY BUILDINGS:

30 FT

AVERAGE OPERATION OF SOURCE

7.

3.

IL
^PC

EXIT GAS TEMPERATURE:

°F
GAS FLOW RATE THROUGH EACH EXIT:

800 ACFM

4. EXIT DIAMETER:

12 in. (tvp)
6. EXIT DISTANCE FROM NEAREST PLANT BOUNDARY:

175 FT

MAXIMUM OPERATION OF SOURCE

9. EXIT GAS TEMPERATURE:

°F
10. GAS FLOW RATE THROUGH EACH EXIT:

1.180 ACFM

5 3 2 - 0 2 6 0
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NARRATIVE INFORMATION

INTRODUCTION

The Winnebago Reclamation Service, Inc. (WRS) Pagel Landfill is an existing municipal solid
waste disposal facility located approximately four miles south of Rockford, Illinois. The facility
is comprised of a single waste disposal unit and a permitted expansion unit that has not yet
been fully developed. The 42.7 acre existing unit began operation in 1972 under Permit
Number 1972-24 issued by the Illinois Environmental Protection Agency (IEPA) on April 7,
1972 and operation continues today. A proposed expansion unit granted Developmental
Permit Number 1991-LF-138-DE by the IEPA on April 5, 1993 for a 27.5 acre area south of the
existing unit. A Site Location Map detailing the location of the facility and the nearby
residences, schools, and other buildings is included as Exhibit 1.

The existing unit is equipped with an active gas collection system that utilizes vertical gas
extraction wells connected to a gas collection piping network. A pressure gradient is induced
on the system through the use of two 800 cfm compressors located in an on-site gas
processing plant operated by Winnebago Gas Company. Compressed landfill gas is then
transferred to a plant operated by NRG Technologies, Inc. where the gas is used for the
thermal dewatering of sewage sludge. As filling progresses at the existing unit, a new, more-
automated active gas collection system will be installed. Installation will be completed upon
closure of the existing unit in the year 2001. NRG Technologies currently has a contract with
the Rock River Water Reclamation District to accept sewage sludge through the year 2003.

The Application submitted herewith is in reference to the proposed construction and operation
of a flare station for the combustion of landfill gas produced at the existing unit. The flare
station will be located on property owned by Winnebago Reclamation Service, Inc. and will be
utilized when the NRG plant is not in operation, primarily on weekends and holidays. The flare
station will also provide an alternative means of landfill gas disposal if the NRG plant shuts
down for breakdowns or maintenance, or ceases operations for any reason.

NATURE OF THE EMISSION SOURCE

The existing unit accepts municipal solid waste, construction/demolition debris, and non-
hazardous special waste. As of January 5, 1993, it had a remaining refuse capacity of
approximately 1.75 million cu. yd. This translates to an anticipated in-place acceptance rate of
about 219,000 cu. yd per year for the remainder of the unit's operating life.

The decomposition of municipal solid waste produces a gas consisting primarily of methane
and carbon dioxide, with small amounts of nitrogen, oxygen, and hydrogen. It may also
contain trace amounts of hydrogen sulfide, ammonia, carbon monoxide, sulfur compounds,
and non-methane organic compounds (NMOC). Landfill gas production generally starts within
6 months to a year of the placement of refuse and may continue for more than 20 years.

Landfill gas is harvested at the existing unit using an active gas collection system consisting of
approximately 90 vertical extraction wells and subsurface gas collection trenches. The existing
system is detailed on Sheet U1-1 of the accompanying set of drawings included as Exhibit 5.



As filling progresses, however, all existing wells will be removed or abandoned as a permanent
and more-automated gas collection system is installed. The proposed gas collection system
will consist of approximately 36 vertical extraction wells as detailed on Sheet U1-2 of the
accompanying set of drawings. A more detailed design of the proposed system is included in
a document entitled Application for Significant Modification to Permit for an Existing Unit that
will be submitted concurrently to the IEPA-DLPC.

In conjunction with construction of the proposed gas collection system, a flare station will be
installed at the subject facility that will be used for the combustion of landfill gas during periods
when the NRG plant is not in operation, primarily on weekends and holidays. The flare station
will be a commercially-manufactured, standardized, skid mounted unit, capable of achieving
combustion efficiencies greater than 98%. It will be located on property owned by Winnebago
Reclamation Service, Inc., as detailed on Sheet U1-2 of the accompanying set of drawings
included as Exhibit 5.

Several manufacturers of candle-type or utility flare stations are being considered as suppliers
of the necessary equipment. At minimum, the flare station will be designed to handle the peak
flow predicted by the gas generation calculations and will be in compliance with all criteria for
open flares as detailed in 40 CFR 60.18. A typical flow diagram for the flare station is provided
on Sheet U1-3 of the accompanying set of drawings included in Exhibit 5.

Potential manufacturers include Landfill Gas Specialties, Inc., Landtec, and NEO. As an
example of the type of system to be installed, a proposal by one of the potential manufacturers
is included in Exhibit 6. When a specific manufacturer is selected, plans and specifications will
be provided to IEPA if requested.

It is expected that the flare station will operate 24 hours per day, two days per week, for the
entire year. The flare may also be operated continuously for a period of up to 120 days during
the summer months when sewage sludge is land-applied rather than tandfilled. However, for
emission calculations it was assumed that the flare may operate for 365 days per year.

CONTAMINANT EMISSIONS

The Landfill Air Emissions Estimation Model, version 1.1 a, was used to predict gas generation
from the existing unit. This approach assumes that the rate of landfill gas produced by a unit
weight of refuse peaks after a negligible time lag and then decreases according to a first order
logarithmic decay constant, as in the following equation:

where;

__ - , r -*'— - kLoeat

G = gas volume;
k = rate constant;
l_o = methane generation potential; and
t = time.



The annual rate of waste acceptance was estimated from the in-place volume of approximately
3.4 million yd3 as of April, 1990 and the projected final volume of 5.5 million yd3 upon closure in
the year 2001. This yielded an annual average in-place acceptance rate of 170,000 yd3/yr
(156,500 Mg/yr) for the 18-year period ending in 1990 and 210,000 yd3/yr (193,100 Mg/yr) for
the remaining operating period from 1991 to the year 2001. In-place acceptance rates are
based on assumptions that 10% of in-place volume consists of daily soil cover and that the in-
place density of waste is 75 Ib/ft3.

The methane generation potential (L0) was estimated to be 4,411 ft3/Mg (125 m3/Mg) based on
information presented in section 2.4 of AP-42. The rate constant (k) was chosen to be 0.02
based on regulatory defaults published in the Federal Register on May 30, 1991.

This approach yielded a peak flow of 8.8 x 108 ft3/yr, or 1685 scfm, occuring the year after the
landfill's closure in 2001. Good corellation was observed between the predicted present-day
gas generation rate and actual collection rates which are generally around 800-1000 cfm.
Output from the Landfill Air Emissions Estimation Model is included as Exhibit 2.

The peak flow reduced by a 70% collection efficiency was used as the design capacity for the
gas collection system and for Potential To Emit (PTE) calculations. However, due to less than
ideal field conditions, the actual gas yields may vary significantly.

Analyses of gas samples taken from the existing gas collection system are included as Exhibit
3. As expected, the sample was comprised primarily of methane, carbon dioxide, nitrogen,
and oxygen. Although as low as 15.4% in the EMT sample, the methane concentration in the
collected gas is more likely between 35 and 40% as is confirmed through routine on-site
analyses on a monthly basis. The high nitrogen content in the samples (25-35%) indicates
that there is significant infiltration of air into the system. The EMT analysis also indicates that
the NMOC concentration is 26,000 ppmv. The IGT analysis reports a total sulfur content of 0.2
ppmv is also present in the gas. The net heating value (dry) of the sample was 354 Btu/scf.

Emission calculations for CO2, CO, NOX, CH4,and SO2) included as Exhibit 4, were based on
emission factors for industrial flares reported in Section 2.4 of AP-42. VOM emissions were
obtained through mass-balance calculations based on a combustion efficiency of 98% as
reported in the manufacturer's proposal. The results of emission calculations are detailed in
Table!

Table 1. Potential To Emit (PTE) for a Landfill Gas Flare
Station (tons/yr).

Pollutant
CO2

CO

NOX

CH4

SO2

VOM

Peak Flow Rate
16,600

98.2

13.7

206.1

3.9

35.9

Current Flow Rate

11,300

67.0

9.4

140.7

2.7

24.5



START-UP PROCEDURES

During normal operation of the flare station, it is expected that start-up will be required
approximately once per week. The flare station will be equipped with a propane pilot system
that will facilitate this start-up. No significant increase in emissions is expected during start-up
procedures.

BRAKEDOWNS AND OUTTAGES

Pre-packaged flare stations are generally reliable and require a minimum of down-time. The
flare station will be equipped with a "down time" timer that will automatically deactivate the
blowers and reignite the flame if the flare is extinguished by wind or inadequate methane
content in the gas. Any significant maintenance or repair work will be completed, if possible,
when the NRG compressors are being utilized, thereby minimizing down-time.

In general, odor problems should be abated by the installation of the flare system. Using the
flare station as an alternate landfill gas destruction mechanism will allow the facility nearly
continuous operation of its gas collection system. This will reduce the amount of uncontrolled
emissions that are released from the facility and improve any existing odor problems.

INSTRUMENTATION AND MONITORING

The flare station will be equipped with a flow meter mounted on the main gas collection
header. Records of monthly landfill gas combustion will be kept on-site. In addition, landfill
gas will be sampled and analyzed at least monthly for methane content, carbon dioxide,
nitrogen, and oxygen.



EXHIBIT 1

Site Location Map
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EXHIBIT 2

Landfill Air Emissions Estimate



Model Paramecers

Lo : 4411.000000 f t " 3 / Mg -"-* Mote : Defaul t value noc used ""
k : 0.020000 1/yr

NMOC : 26000.000000 ppmv ***-* Note : Default value not used "*"
Hecnane : 38.000000 X volume """ Note ; Default value not used *"*
Carbon Dioxide : 62,000000 % volume

Chemical Name
Ai r Tox ics Parameters

Molecular Ut Concentration

landfiIL Parameters

Year Opened : 1972 Current Year : 1995 Year Closed: 2001
Capacity : 4904500.000000 Mg
Average Acceptance Rate : 162865.217391 Mg/year
Average Acceptance Rate Required from

Current Year to Closure Year : 193100.000000 Mg/year

Model Parameters

Year

1973
1974
1975
1976
19>7
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

Refuse In Place (Mg)

1.5656+005
3.130E+005
4.695E*005
6.2605*005
7.825E+005
9.3906+005
1.0965+006
1.252E+Q06
1.4096*006
1.565E*006
1 . 722E+006
1.8785*006
2.0356*006
2.1916*006
2.348E*006
2.5046*006
2.6616*006
2.8176*006
2.9746*006
3.1675*006
3.3605+006
3.5536+006
3.746E*006
3.939E*006
4.1325*006
4.3256*006
4.518E+Q06
4.711E+006
4.905E+006
4.905E+006
4.9056+006
4.9055+006
4.9055+006
4.9056+006

' 4.905E+006
4.905E+006
4.905E+006
4.9056+006
4.9056+006
4.9056+006
4.9055+006
4.9056+006
4.9055-006
4.9056+006
4.9056+006

Methane
(Mg/yr)

2.6086+002
5.1656+002
7.6715+002
1.013E+003
1.2535+003
1 . 4896+003
1.7216+003
1.9486+003
2 . 1 706+003
2.3885+003
2.601E+003
2.8115+003
3.0166*003
3.217E+003
3.4146+003
3.6075+003
3.7975+003
3.982E+003
4.1645+003
4.404E+003
4.6385+003
4.868E+003
5.0945+003
5.3156+003
5.5316*003
5 . 7436-003
5.952E+003
6.156E*003
6.355E+003
6.2306+003
6.1066+003
5.9855+003
5.8676+003
5.7515+003
5.6375+003
5.5256+003
5.4165+003
5.3096*003
5-203E+003
5.1005+003
4 . 9996+003
4.9005+003
i. 8036+003
4.7085+003
4.6155+003

Emission Rate
(Cubic Ft/yr)

1.3816+007
2.734E+007
4.0605+007
5.361E+007
6.6356+007
7.8845*007
9.1095+007
1.031E+OOS
1.149E+008
1.264E+008
1.3775-008
1.4886+008
1.5965+008
1 . 7035+008
1.8075+008
1.9096+008
2.0106+008
2.1085+008
2.2046-008
2. 33 15+008
2.4556+008
2.5776+008
2.6965+008
2.8135+008
2.928E+008
3.0405+008
3.1506+008
3.2586+008
3.3646+008
3.2985+008
3.2326*008
3.168E+008
3.106E*008
3.0446*008
2.984E+008
2.9255*008
2.8676*008
2.3105+008
2.7545+008
2.700E+008
2.6465*008
2.5945+008
2.5436+008
2. 4925-008
2.443E+OQ8



BDO-2/90'S
BOO- 369 L'S
800-37/2* 5
800-3081 "S
800+3687 '5
900-39L£*5
800+3071' S
800+3096 '7
800-3///'7
800-306S'7
80D-366£*7
800-3702*7
BOD'3900* 7
BQO-3£08'£
800-2965 *£
8DO-36£7'£
800+36/2 '£
900+35 ITS
800+3876' 2
800-3S//*2
800-3509' 2
800-3/27 '2
800+3/72 '2
800+3290 '2
800+37/8 'I
800+3289 'i
800+3987 'I
800+3992 'L
900-2£80'L
/00+397/*8
2 00+3529 '9
/00+3L97*7
/oo-3£S2'2

700+3929' 2
700+36/9'2
700+37£/'2
7DO+368/'2
700+3578 '2
70D+39ST2
700+3W2
700+3l/5'2
700+39/7 '2
7DO+36/£'2
700+3082 '2
700+36/L'2
700+39/0 '2
700+3 L/6' I
700+3798' L
700+2EB/'l
700+300^ 'L
700+3SL9'l
700+3825 '1
700+3077 'I
*/oo+3osn
700+3852 "L
700+3791 ' I
700+3690 'L
£DO+37U'6
IOO+36U'8
£00+370/'Z
£00+3899*9
EOO+3L19-5
£00+37£S'7
£00+37£7'S
£00+32 If '2
£DD*3B9l*l

900+3506 "7
900+3506 '7
900+3506 '7
900+3506*7
900+3506*7
900+3U/*7
900+3SL5*7
900+3S2£*7
900+32£t"7
900+36£6'
900+397/'
900+3JC5S1

9DO+309£*
900+3/9 L'
900+37/6'
900+3/18" 2
900+3 I 99
900+3705

5002
7002
£002
2002
1002
0002
666 L
866 L
/66L
966 L
566 L
766 L
£66 L
266 L
L66L
0661
6961
B861

900+3B7£*2
900+3161'
900+3££0'
900+38/8'
900+322/'
900+3595'
900+3607'
900+3252'
900+3960'

siqno) (JA/6W)
UOISSIUJ3 apivoio

£00+38££*2
£00+358£*2

800+39£2'l

800+3882*1
800+37l£'L
900+317£*L

£00+3£S7'2

8DO+356£'L
800+3727'L
800+3257'L
900+5287*1
900+3215'L
800+5275'I

£00+3££S'
£00+3785'
£00+39£9
£00+3689'
£DO+377/'
£00+366/'
£00+3958'

800-3509' I
800*32£9' L
800+3L/9'L
B00-?70/' I
800-3651/' L
800+37/y L
800-30L8*l
900-397S'l
800-3796*1
900-5226' L
900-3096 'L
900-3000 '2
800+3070 '2
800+3280' 2
800+3721 '2
800-3/91*2
900-3012*2
800-3552"2
800-"HO£'2
800-=Z7£'2
80Ci-3£6£"2

£00+32£0'£
£00+3760" £
£00+3951 *£
£00+3022 '£
£00+3582 '£
£DO+3 t5£ '£
£00+3617' £
£00+3887'£
£00+3BSS*£
£00+30£9*£
£00+370/' £
£00+39//" £
£00+3558' £
£00+3££6'£
£00+3210'7
£00+3£60'7
£00+39/1 '7
£00+ 3092 '7
£00+397£'7
£00+37£7'7
£00+3725*7

500+306£*6
SDO+3S28'/
500+3092*9
500+3S69'7
500+30£l*£
500+3595"I

(5H) S3P}(j u] ssrusjj

900+3506*7
900+3506*7
900+3506*7
900+3506'7
900+3606'7
900+3506'7
900+3506'7
900-3506*7
900+3506*7
900+3506'7
900+3506'7
900+3506'7
900+3506*7
900+3S06"7
900+3506*7
900+3506'7
900+3506*7
900+3506*7
900+3506'7
900+3506'7
900+3S06'7
900+3506'7
900+3506*7
900+3506*7
900+3506*7
900+3506'7
900+3506'7
900+3506'7
900+3506'7
900+3506'7
900+3506'7
900+3506"7
900+3S06"7
900-3506'7

996 L
5861
796 L
£86 1
2961
196.
086 1
6/61
8/6 L
//6L
9/6 L
5/6 L
7/6 L
£/6L

1502'
OS02*1

6702'
€702
/702
9702
5702
7702
£702
2702
1702
0702
6£D2
B£02
/£D2
9£02
S£02
7£02
££02
2£02
L£02
0£02
62 D2
8202
/202
9202
5202
7202
£202
2202
L202
OZ02
6102
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EXHIBIT 3

Landfill Gas Analyses
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Winnebago Reclamation Service
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OBJECTIVE

Winnebago Reclamation Service contracted with Environmental
Monitoring and Technologies to test at the pipeline which carries
gas from the landfill and feeds the sludge dryer, at their facility
in Rockford, Illinois.

Testing was done as per the guidelines of the Illinois Environmental
Protection Agency (IEPA) as well as Federal Agencies.

Coordinating the sampling program were:

Tom Hilbert..........................Winnebago Reclamation Service
Keith Linsley........................ EMT

2 INTRODUCTION

2.1 Description of Installation

Winnebago Reclamation Service has a landfill located at
8403 Lindenwood Road, Rockford, Illinois.

The purpose of the system tested is to collect the gas, which
is a natural byproduct of a landfill operation, and utilize it as
fuel for a sludge dryer.

2.2 Sampling Locations

The sampling location was at the flare of the landfill.
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3 Summary of Sampling

EMT performed the following procedures to meet the requirements
of the specified work. All EPA methods may be referenced in Title 40
of the Code of Federal Regulations, Part 60, Appendix A, and the
applicable ASTM documents.

* EPA Methods 3, 4 - Carbon Dioxide, Oxygen, and Moisture

* EPA Method 18 - Acetone, Carbon Tetrachioride,
Methyl Ethyl Ketone, and Vinyl Acetate

* EPA Method 25A - Methane, Total Non-methane Hydrocarbons.

* NIOSH Method 6013 - Hydrogen Sulfide

* NIOSH Method 1003 - Total Volatile Halogens
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4. Summary of Results

Results of testing performed at flare, 9/28/94 and 11/1/94

Parameter

Hydrogen Sulfide

Total Volatile Halogens

Acetone

Carbon Tetrachloride

Methyl Ethyl Ketone

Vinyl Acetate

Non-methane VOCs

Carbon Dioxide

Oxygen

Nitrogen

Resulj

0.278

41.5

0.78

33.93

49,000

12.0

3.5

25.4

Moisture at standard temp. & pressure
(68 degrees F. and 29.92 in Hg) <2

Methane 54.2

mg/m3

mg/m3

ug/L (ppb)

ug/L (ppb)

ug/L (ppb)

ug/L (ppb)

ppm

% by volume

% by volume

% by volume

% by weight

% by weight



Laboratory Data



ENVIRONMENTAL
MONITORING AND
TECHNOLOGIES, INC.

Q1QQ North Austin Avenue
Morton Grove. Illinois 60053-3203
708/967-6666
FAX. 703/967-6735

LABORATORY REPORT
Winnebago Reclamation Service
8403 Lindenwpod Road
Rockford, IL 61109

Report Date:
Sample Received:

109529

11/7/94
11/1/94

Sample Description:
Sample No.: 99222

Air, 1101-OB

Halogenated Hydrocarbons
Coapound

1. benzyl chloride
2. bromoform

3. carbon tetrachloride
4. chlorobenzene

5. chlorobromoraethane
6. chloroform

7. o-dichlorobenzene
8. p-dichlorobenzene

9. 1,1-dichioroethane
10. 1,2-dichloroethane

11. ethylene dichloride (
12. hexachloroethane

13. 1,1,1-trichloroethane
14. tetrachloroethene

15. 1,1,2-trichloroethane
16. 1,2,3-trichloropropane

Concentration
Found In

Sample

<0.0820
<0.0820

<0.0820
<0.0820

<0.0820
<0.0820

<0.0820
<0.0820

<8.20
<8.20

1,1-dichloroethene) <8.20
<0.0820

<0.0820
<0.0820

<0.0820
<0.0820

conducted according to HIOSH Method 1003, lone 2.

The coateatB of thi* report apply to the uxple analyzed. Ho duplication of this report is allowed
except its entirety.



I ENVIR ON MENTAL
MONITORING AND
TECHNOLOGIES, INC.

S1OO North Austin Avenue
Morton Grove. Illinois 6OQS3-3303
708/967-6666
FAX: 7Q8/967-6735

LABORATORY REPORT
Winnebago Reclamation Service
8403 Lindenwood Road
Rockford, IL 61109

Report Date:
Sample Received:

109527

11/7/94
11/1/94

Sample Description:
Sample No.: 99227

Air, 1101-3A

Halogenated Hydrocarbons
Compound

1. benzyl chloride
2. bromoforra

Concentration
Found In

Sample fag/Er)

<0.102
<0.102

3. carbon tetrachloride
4. chlorobenzene

<0.102
0.257

5. chlorobromoraethane
6. chloroform

7. o-dichlorobenzene
8. p-dichlorobenzene

9. 1,1-dichloroethane
10. 1,2-dichloroethane

<0.102
<0.102

0.128
1.66

<10.2
<10.2

11. ethylene dichloride (1,1-dichloroethene) <10.2
12. hexachloroethane <0.102

13. 1,1,1-trichloroethane
14. tetrachloroethene

15. 1,1,2-trichloroethane
16. 1,2,3-trichloropropane

<0.102
0.222

<0.102
<0.102

tB conducted according to KIOSH Uethod 1003, I«ane 2.

The content* of thi* report apply to the mmmpLc
except it* entirety.

' Ko duplication of thi« report if Allowed



I ENVIRONMENTAL
MONITORING AND
TECHNOLOGIES, INC.

81OO North Austin Avenue
Morton Grove, Illinois 6OO53-3203
7O8/967-6666
FAX: 708/967-6735

LABORATORY REPORT
ffinnebago Reclamation Service
8403 Lindenwood Road
Rockford, IL 61109

Report Date;
Sample Received:

109528

11/7/94
11/1/94

Sample Description:
Sample No.: 99228

Air, 1101-3B

Halogenated Hydrocarbons
Coapound

1. benzyl chloride
2. bromoforra

3. carbon tetrachloride
4. chlorobenzene

5. chlorobromomethane
6. chloroform

7. o-dichlorobenzene
8. p-dichlorobenzene

9. 1,1-dichloroethane
10. 1,2-dichloroethane

Concentrat ion
Found In

Saaple fmg/Ef)

<0.102
<0,102

<0.102
<0.102

O.102
O.102

<0.102
<0.102

<10.2
<10.2

11. ethylene dichloride (1,1-dichloroethene) <10.2
12. hexachloroethane <0.102

13. 1,1,1-trichloroethane
14. tetrachloroethene

15. 1,1,2-trichJoroethane
16. 1,2,3-trichioropropane

<0.102
<0.102

<0.102
<0.102

conducted sccordlns to HIOSH Ifethod 10O3, I>Bne 2.

Tbe coatent* of thi* report apply to the ammplrt
except itm entirety.

Ho dnplic«tion of this report is allowed



E NVIR ON ME NTAL
MONITORING AND
TECHNOLOGIES, INC.

SfOO North Austin Avenue
Morton Grove. Illinois 6OOS3-32O3
7O6/967-6666
FAX: 708/967-6735

LABORATORY REPORT
Winnebago Reclamation Service
8403 Lindenwood Road
Rockford, IL 61109

Report Date;
Sample Received;

109525

11/7/94
11/1/94

Sample Description:
SameIe No.: 99229

Air, 1101-4A

Halogenated Hydrocarbons
CoBpound

Concentration
Found In

Sample fag/ET)

1. benzyl chloride
2. broraoform

<0.0820
<0.0820

3. carbon tetrachloride
4. chlorobenzene

<0.0820
0.0191

5. chlorobromoraethane
6. chloroform

<0.0820
O.0820

7. o-d ich1orofaenzene
8. p-dichlorobenzene

9. 1,1-dichloroethane
10. 1,2-dichloroethane

0.092
1.16

<8.20
<8.20

11. ethylene dichloride (1,1-dichloroethene) <8.20
12. hexachloroethane <0.0820

13. 1,1,1-trichloroethane
14. tetrachloroethene

<0.0820
0.176

15. 1,1,2-trichloroethane
16. 1,2,3-trichloropropane

<0.0820
<0.0820

Analysis conducted according to HIOSR Method 1003, Issue 2.

The contents of thi* report apply to the mmmple analyzed. Ho duplication of this report is allowed
except its entirety.



ENVIRONMENTAL
MONITORING AND

TECHNOLOGIES, INC.

SJOO North Austin Avenue
Morton Grove. Illinois 6OQ53-32Q3
703/967-6666
FAX: 7O3/967-6735

LABORATORY REPORT
Winnebago Reclamation Service
8403 Lindenwood Road
Rockford, IL 61109

Report Date:
Sample Received;

109526

11/7/94
11/1/94

Sample Description:
Sample No.: 99230

Air, 1101-4B

Ealogenated Hydrocarbons
Conoound

1. benzyl chloride
2. broraoforra

3. carbon tetrachloride
4. ch1orobenzene

Concentrat ion
Found In

Sample___

<0.0820
<0.0820

<0.0820
<0.0820

5. ch1orobromome t hane
6. chloroform

7. o-d i ch1orobenzene
8. p-dichlorobenzene

9. 1,1-dichloroethane
10. 1,2-dichJoroethane

O.0820
O.0820

<0.0820
<0.0820

<8.20
<8.20

11. ethylene dichloride (1,l-dichloroethene) <8.20
12. hexachloroethane <0.0820

13. 1,1,1-trichloroethane
14. tetracnloroethene

15. 1,1,2-trichloroethane
16. 1,2,3-trichloropropane

<0.0820
<0.0820

<0.0820
<0.0820

c conducted according to HIOSH Uethod 1003, Isaac 2.

The contents of thin report apply to the aa*ple analyzed. Ho duplication of this report ia allowed
except its entirety.

£ 3f^J



I ENVIRONMENTAL
MONITORING AND
TECHNOLOGIES, INC.

•••̂ •̂l 910O North Austin Avenue
Morcon Grove, Illinois 60053-3203
7OS/967-6666
FAX. 708/967-6735

LABORATORY REPORT
108S97

WimebagD Reclamation Service
8403 Linderwocd Road
Rockford, H, 61109

Sanple Dsscripticn: Air Sanple 1
Sample to.: 95425

Caifxuid
Rireeables

1. Chloronethane
2. Brorcmethane

3. Vinyl chloride
4. Chloroethane

5. Dichloronfithane
6. Acrolein

7. A:rylonitrile
8. Trichlorofluaranethane

9. 1,1-Dichlaroethsne
10. 1,1-Dichlaroethane

11. trans-l,2-DichIoroethene
12. Chlorofonn

13. 1,2-Dicnlaroethane
14. I,l,l-Trichlarceth3ne

15. Cuban tetrachlori.de
16. Brcncdichloranethane

17. 1,2-Oichloropropane
18. cis-l,3-Dichlorcprcpene

19. Trichlorosthsne
20. Benzene

21. DihroiDchloranethane
22. Trans-l,3-Dichlaropropene

23. 1,1,2-Trichlorosthane
24. 2-Ciloroetnyl vinyl ether

Concentration
Raind IN

Sacple Blank
(\fcpn) {f?fe)
O.102 <1.0
0,068 O.7

O.054 O.7
O.053 O.7

O.046 O.8
<6.5 <15.0

<2.3 <5.0
O.018 O.5

0.025 0.5
O.025 O.5

O.025 O.5
O.020 O.5

O.080 <1.6
O.015 O.5

O.019 O.6
O.018 O.6

O.022 O.5
O.022 O.5

O.019 O.5
O.031 O.5

O.077 <1.8
O.040 O.9

O.092 <2.5
<20.7 <90.2

Report CBte:
Sample Received:

10/28/94

\fethodDetecticn Quantitaticn
Limit (M)L) Limit
ug/l f \fopm) ue/L fppb)

0.102
0.068

0.054
0.053

0.046
6.5

2.3
0.018

0.025
0.025

0.025
0.03D

0.080
0.015

0.019
0.018

0.022
0.022

O.019
0.031

0.077
0.040

&F

1.02
0.68

0.54
0.53

0.46
65

10.0
0.18

0.25
0.25

0.25
0.20

0.80
0.15

0.19
0.18

0.22
0.22

0.19
0.31

0.77
0.40

0.92

f



ENVIRONMENTAL
MONITORING AND
TECHNOLOGIES, INC.

81OO Worth Austin Avenue
Morton Grove. Illinois 60053-3203
7O3/967-6666
FAX: 703/967-6735

LABORATORY REPORT
108897

Reclamation Service
8403 Linderwocd. Road
Rcdcfond, EL 61109

Sanple Description: Air Sample 1
Sanple to.: 95425

Report Cate: 10/28/94-
Samp le Received: 9/28/94

Confound
Riraeables

Concentration W

Ham! g Blank

ethod Detection
Limit (M)L)
ue/L fpcb)

Quantitation
Limit

_ye/l (ppb) *«
(ppb) (ppb)

25. BrcoDforra
26. letrachloroethene

27. 1,1,2,2-Tetrachloroethane
28. Toluene

29. Chlorobenzene
30. Ethylbenzene

31. vtoetone
32. Caxttn tetrachloride

•31 LCTVJJ. PCA.

34. Vinyl acetate

<0.078
O.021

<0.15
0.97

<0.026
0.28

<4.15
0.078

<3.393
<3.393

<4.0
0.7

<3.9
<0.5

<0.6
<0.6

<4.15
O.078

<3.393
<3.393

0.078
0.021

0.15
0.026

0.026
0.027

4.15
0.078

3.393
3.393

0.78
0-21

1.15
0.26

0.26
0.27

41.5
0.78

33.93
33.93

AU reunite aq?tc*me& am (pboale«* oChenrue indicated.

(Brfoned. oBing g*A mvpcwtl Mettod ttx 624 inaccoEduDB with 40 0*136,

He contertt of thiH ityoct apply oily to tie 00^.0 aadjacd. tb duplicvtion of thui cepoct ia alloved oEcpt in its
entirety.

6. 3d^



ENVIRONMENTAL
MONITORING AND
TECHNOLOGIES, INC.

S1OO North Austin Avenue
Morton Grove. Illinois 6OO53-32O3
7OS/967-6666
FAX: 7O8/967-673S

LABORATORY REPORT
1C8898

Wimebagp Reclamation Service
8403 Linderwcod Road
Rcckford, 1L 61109

Sanple Description: Air Sanple 2
Sanple to.: 95426

Report Date: 10/28/94
Sample Received: 9/28/94

1.
2.

3.
4.

5.
6.

7.
8.

9.
10.

11.
12.

13.
14.

15.
16.

17.
18.

19.
20.

21.
22.

23.
24.

Ccnpnnd
Riraeables

Ch lorone thane
Brcronetbane

Vinyl chloride
Chlorcethane

Di chlororaethane

Ccnoentraticn
Rxmd IN

Saiyilg Blank

O.102 <1.0
O.06B

O.054
O.053

O.046
Acrolein <6.5

Acryloiitrile
Tr ichlorof luarcraethane

1 , 1-Dich loroet hsne
1 , 1-Dich loroet hane

trans-1 , 2-Oich loroet hens
Ch loroform

1,2-Dichloroethane
1,1, 1-Tr ichlorcethane

Carbcn tetradiloride
Brcncdichloronethane

lt 2-Dich loropropane
ci s-1 , 3-Dichlorcpropene

Triohioroethene
Benzene

Di brcoDchloromethane
Trans— 1, 3-Dichlaropr opens

1,1, 2-Tr ichlorcethane
2-Chloroetnyl vinyl ether

<2.
O.

O.
O.

O.
O.

O.
O.

O.
O.

O.
O.

O.
O.

O.
O.

O.
<20.

3
018

025
025

025
020

080
015

019
018

022
022

019
031

077
040

092
7

O.

O.
O.

O.
<5.

<5.
O.

O.
O.

O.
O.

<1.
O.

O.
O.

O.
O.

O.
O.

<1.
O.

<2.
<90.

7

7
7

8
0

0
5

5
5

5
5

6
5

6
6

5
5

5
5

8
9

5
2

Nfethod Detection
Unit (M5L)
ue/L (Vrom)

0
0

0
0

0
6

2
0

0
0

0
0

0
0

0
0

0
0

O
0

0
0

0

.102

.068

.054

.053

.046

.5

.3

.018

.025

.025

.025

.020

.080

.015

.019

.018

.022

.022

.019

.031

.077

.040

Cuantitation
Limit

1-
0.

0.
0.

0.
65

10.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0,

0.
0.

0.
100

02
68

54
53

46

0
18

25
25

25
20

80
15

19
18

22
22

19
31

77
40

92

77



ENVIRONMENTAL
MONITORING AND
TECHNOLOGIES, INC.

81OO North Austin Avenue
Morton Grove. Illinois 6OO53-3203
706/967-6666
FAX; 708/967-6735

LABORATORY REPORT
Wimsbagp Reclamation Service
8403 Linderwood Road
Rodrfoid, H 61109

Sanple Description: Air Sample 12
Sample Nb.: 95426

Report Date: 10/28/94
Sanple Received: 9/28/94

Conpomd
RiTEeables

25. BroiDform
26. Ttetrachloroethene

27. 1,1,2,2-Tfetrachioroethane
28. Tbluene

29. Qilorobenzene
30. Ettylbenzene

31. Acetone
32. Carfxn tetrachloride

33. NEK
34. Vinyl acetate

Ctnaentration
RxmdlN

Sanple Blaric
(PFb) (ppb)
O.078 <4.0
<3.021 <D.7

O.15 <3.9
0.33 <0.5

O.026 O.6
0.28 O.6

<4.15 <4.15
O.078 O.078

<3.393 <3.393
<3.393 <3.393

Msthod Detection
Unit (M)L)
ue/L focfa)

0.078
0.021

0.15
0.026

0.026
0.027

4.15
0.078

3.393
3.393

Quant i tat ion
Limit

ue/L

0.78
0.21

1.15
0.26

0.26
0.27

41.5
0.78

33.93
33.93

tab) ^

All remlta aproBaed aa ppb unleas othexwiae indicated.

Jaal}«ea pErfaned vvins ff&Kgpcaw«illethOEi tti. €24 in •aoocdune with 40 OB13S.

He aoatert* of thi« report apply oaly to tie Maple ajKlTxed. K> ifapliattioi of ttu* r^xvt £• aikar«d acept in its
eatuety.



ENVIRONMENTAL
MONITORING AND
TECHNOLOGIES, INC.

81OO North Austin Avenue
Morton Grove. Illinois 6OO53-3303
7O8/967-6666
FAX: 703/967-6735

LABORATORY REPORT
Winnebago Reclamation Service
8403 Lindenwood Road
Rockford, IL 61109

Sample Description: Air Grab

109570

Report Date: 11/8/94
Sample Received: 11/1/94

Date

11/1

11/1

11/1

11/1

Sanpie No.

99223

99224

99225

99226

Locat ion

1101-1A

1101-1B

1101-2A

1101-2B

Hydrogen Snlfide

<0.250 mg/M3

<0.250 mg/MJ

<0.306 mg/M3

<0.306 rag/M

Analysis conducted according to HIOSH Method 6013 Issue I.

Methods performed according to SW-846, "Test Methods for Evaluating Solid Waste".

5L.L/Jy&tm it/.
/7



EXHIBIT 4

Emissions Calculations



EMISSIONS CALCULATIONS
Flare Station

SITE:
LOCATION:
JOB NUMBER:

Input Parameters

Gas Generation Rate:
Collection Efficiency:
Percent Methane:
Concentration NMOC:
Hours of Operation:

Carbon Dioxide (CO2)
Emission Factor:
Emission Rate:

Carbon Monoxide (CO)
Emission Factor:
Emission Rate:

Nitrogen Dioxide (NO2)
Emission Factor:
Emission Rate:

Methane (CH4)
Emission Factor:
Emission Rate:

Sulfur Dioxide (SO2)
Emission Factor:
Emission Rate:

Volatile Organic Material (VOM)
Combustion Eff:
Emission Rate:

Winnebago Reclamation Service, Inc.
Rockford, Illinois
90-114

Peak Flow Rate

1685
0.70
38.0

26,000
8760

1685 scfm
0.70
38.0 %

26,000 ppmv
2496 hr/yr

8.450
3,787.4

16,588.7

0.050
22.4
98.2

0.007
3.1

13.7

0.105
47.1

206.1

0.002
0.9
3.9

98.0
8.2

35.9

8.450 Ib/hr/scfm
3.787.4 Ib/hr
4,726.6 ton/yr

0.050 Ib/hr/scfm
22.4 Ib/hr
28.0 ton/yr

0.007 Ib/hr/scfm
3.1 Ib/hr
3.9 ton/yr

0.105 Ib/hr/scfm
47.1 Ib/hr
58.7 ton/yr

0.002 Ib/hr/scfm
0.9 Ib/hr
1.1 ton/yr

98.0 %
2.3 Ib/hr

10.2 ton/yr

Current Flow Rate

1150
0.70
38.0

26,000
8760

1150 scfm
0.70
38.0 %

26,000 ppmv
2496 hr/yr

8.450
2,584.9

11,321.7

0.050
15.3
67.0

0.007
2.1
9.4

0.105
32.1

140.7

0.002
0.6
2.7

98.0
5.6

24.5

8.450 Ib/hr/scfm
2,584.9 ib/hr
3,225.9 ton/yr

0.050 Ib/hr/scfm
15.3 Ib/hr
19.1 ton/yr

0.007 Ib/hr/scfm
2.1 Ib/hr
2.7 ton/yr

0.105 Ib/hr/scfm
32.1 Ib/hr
40.1 ton/yr

0.002 Ib/hr/scfm
0.6 Ib/hr
0.8 ton/yr

98.0 %
1.6 Ib/hr
7.0 ton/yr

Note: The emission factors reported are from Section 2.4ofAP-42 entitled "Municipal Solid Waste Landfills."
Emissions of VOM were calculated assuming a molecular weight of 80.0 for Non-methane Organic
Compounds and a gas density ofO. 791 scf/mole.

WBG-EMIT.XLS 7/6/95 3:56 PM Page 1 of 1



EXHIBITS

Site Drawings
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35' EXIT HEIGHT

= 850 CFM
= 1 180 CFM

SKID-MOUNTED
FLARE STATION

ANDREWS ENVIRONMENTAL ENGINEERING INC,
3535 MAYFLOWER BOULEVARD
SPRINGFIELD, ILLINOIS 67707
(217)787-2334 FAX (217)787-9495

PROPOSED FLARE STATION

BY: JOL
:OE3GNED BY: EML
IAPPROVED BY: EML

DATE: JULY 1995
PROJECT f 90-" *

3*EET NUMBER

U1-3



EXHIBIT 6

Typical Manufacturer's Proposal



II. LANDFILL GAS UTILITY FLARE SYSTEM:

Each ___ 8 _____ in. diameter x 23 ft. OAH utility
"candle type" landfill gas flare system complete with Flame-Trol
I automatic flare controller and associated peripheral equipment
as described:

This flare is sized for the following conditions:

Flows
Maximum 1050 SCFM
Minimum ____ 105 SCFM

LFG (landfill gas)
Methane content _____ 40-60 ____ %
Supply temperature _____ 100 _____ °F
Supply pressure _______ 8 _____ in. W.C.

The flare will be LFG Specialties, Model ____ -£&&£&& _____ ancj
include the following standard equipment:

FLARE STACK

*** Constructed of 6 ____ in. x 15 ft. of standard
schedule 40 pipe

*** Self supporting base plate with pre-drilled anchor bolt
holes and support gussets

*** 6 in. 150# flanged LFG inlet connection

*** 2 in. NPT drain port with plug at base of stack

COMBUSTOR ASSEMBLY

*** 8 in. x 5 £t. 304 stainless steel burner tip flange
connected to stack

*** Flame retainer, 304 stainless steel ribbing system in
burner tip to produce optimum swirl, obtaining high
efficiency mixing and holding the flame at the flare tip.

***' 22 in. x 4 ft. 304 stainless steel windshield to
retain flame at the flare tip and provide retention time
for efficient combustion

*** 3 each 2 in. lifting eyes/ 120° apart, cut into windshield
support ribs at tip of stack for ease of installation

PH9407/PAGE 11



F-737 T-8Q2 P-014 APR 12 "34 17:5£

IGNITOR ASSEMBLY

*** 2 in. diameter 304 stainless steel pilot tip with integral
spark plug connection/housing

*** Spark plug ignitor, eliminates gap problems often incurred
with straight rod type igniters

*** 110/5 r000V single pole transformer mounted in NEMA 4
enclosure

*** High temperature ignitor leads in h in, conduit

*** Pilot nozzle in h in. stainless steel pipe

*** Chromel-Alumel (type k) thermocouple in stainless steel
thermal well to give pilot confirmation

*** Ultraviolet flame scanner to give flame confirmation and
provide flare safety shutdown

PERIPHERAL EQUIPMENT - INCLUDED WITH UTILITY METHANE FLARE

*** 1 each 6 in. Varec or equal all aluminum horizontal
flame arrestor with clean out cover to facilitate in place
maintenance

*** 1 each 6 in. bubble-tight carbon steel wafer type
butterfly valve with a GH-8ettis or equal pneumatic
actuator and 3-way solenoid valve. Unit will have a spring
operated "fail safe" closing in case of a power failure

*** Flare system will include 4 copies of the Operation and
Maintenance Manual. The manual provides complete
description of the equipment including shop drawings,
installation and operation information, service contacts,
components and instrumentation literatures, etc.

P#49407/PAGE 12
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FLAME-TROL I
UTILITY FLARE CONTROL SYSTEM

The LFG Specialties Flame-Trol I is a technically advanced fully
integrated, 100% automatic flare controller. The Flame-Trol I is
specifically designed to provide the operator full flexibility to
set or change any temperature and/or time setting utilized in the
automatic operation of a utility "candle type" flare.

FEATURES OF THE FLAME-TROL I INCLUDE:

1) Ultraviolet Flame Scanner

A) The ultraviolet scanner and associated controller
provide flame confirmation and initiate "flare safety
shutdown". Upon loss of flame, the scanner will
automatically shutdown the blowers and close
automated header valve (if utilized). The flame
scanner has a maximum response time of 4. seconds,
providing almost immediate system shutdown.

B) The scanner also provides a safety lockout on the
start up of the blowers and opening of the header
valve, until confirmation of the pilot flame.

2) Temperature controller which offers complete flexibility
to set temperature points at which certain functions will
be initiated. These functions are:

A) "System shutdown", should the ultraviolet scanner fail
to operate for any reason, the temperature controller
will act as a back-up safety shutdown. Upon loss bf
temperature at the flare tip the controller will also
automatically shutdown the system.

B) "Blower on", When the pilot burner reaches the
appropriate temperature, set by operator, to indicate
the pilot is in fact burning, the controller starts
the blower motor automatically.

C) "Pilot off", After the blower has been started, the
pilot remains burning until the temperature at the
flare tip has reached the ideal burning temperatures
as set by operator, and the Flame-Trol I shuts off
the propane supply to the pilot.

The system will then operate as long as there is any
flame at the flare tip. The controller also features a
constant L-E-D temperature read-out.

- P#49407/PAGE 13



3) Pilot Timer and Pilot Failure Indicator

A) This timer begins the instant the ignition cycle
begins. It is set by the operator at the maximum time
required for the propane pilot to achieve the blower
on temperature and the methane supply to be ignited.
This time will typically be 2 to 3 minutes. At the
end of this time, the propane supply valve will be
closed and the pilot flame extinguished, if not
already shut off by the temperature controller.

B) The pilot timer also controls the "pilot failure"
function of Flame-Trol I. Upon initiation of the
automatic ignition cycle this timer begins timing
down. Should the pilot not achieve the "blower on"
temperature (set in the pilot temperature controller)
in the time set in the pilot timer, the entire system
will be shut down. The "pilot failure" indicator
light will then come on. The system will not attempt
to automatically reignite until the pilot problem has
been remedied. If it is determined that the propane
supply has not been exhausted or another problem with
the pilot system cannot be found, the operator may
attempt automatic reignition by pushing the "reset"
button.

4) Down Time Timer

A) if the methane supply to the flare tip ...has been
exhausted or the flame is extinguished by" wind or
other causes, the blowers are automatically shut down
and the down timer starts. This timer has a range of
one second to 999 hours. The operator determines the
length of time necessary to rejuvenate the methane
supply and sets this timer accordingly. Once the
timer has completed its cycle, the system will open
the pilot valve and the ignitor will fire to
automatically reignite the flare. The timer has an
LCD display in effect when the system is in the "down
time" function.

5} Ignitor Timer

A) The ignitor timer allows the operator to set the time
the ignitor will spark during the ignition cycle.
This allows for the adjustment of the spark duration
to compensate for the distance of the propane supply
from the flare; thus extending the life of the ignitor
plug, transformer and other pilot components.

PH9407/PAGE 14
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6) Manual/Auto Switch

A) The system also features a convenient manual/off/auto
switch which allows the operator to completely bypass
the automatic controls and operate the flare manually;

7) The Flame-Trol I is enclosed iu a NEMA 4 "outdoor" weather
proof enclosure, suitable for control rack/wall mounting.

A) "Indicator Lights", Mounted on the controller are
indication lights for; power on, ignition on, pilot
on, blowers on, flare safety shutdown.

B) Also, mounted to the controller is a 110V, ISA duplex
outlet in a NEKA 5-20R receptacle box with covers.

- P#49407/PAGE 15



ADDITIONAL CONTROL EQUIPMENT

*** CONTROL RACK ***

The Flame-Trol I automatic flare controller, associated motor
starters, main, control power supply and pilot supply controls will
all be mounted on a free standing control rack. The rack will be
fabricated from 6 in. x 2 in. channel A-36, sandblasted and painted
with rust resistant zinc oxide primer and overcoat of heavy duty
industrial enamel -

The following will be fully mounted, piped and wired on the control
rack:

*** Flame-Trol I automatic flare controller in NEMA 4 enclosure

*** 1 each appropriately sized induction motor starter, 3 pole,
460 VAC magnetic, full voltage type, with normally open
holding circuit, manual reset and overload relay, installed
in NEMA 4 enclosure, (for landfill gas blower motor)

*** 1 each AC ammeter on gas blower motor circuit with 200%
scale

*** 1 each hour meter on gas blower motor circuit

*** The main power panel for 460V, 3 phase, 60HZ power supply
with solid copper neutral and ground bus connections,
multi-pole circuit breaker with common trip, installed in
a weatherproof enclosure

*** A 460V to 120V transformer with terminal board installed
in a weatherproof enclosure

*** A 170W mercury vapor security light with photocell and
on/off switch (shipped loose for field installation)

*** A 120V, 15A duplex outlet in a. weatherproof NEMA 5-20R
receptacle box with covers

*** Pilot gas control system including: strainer, pressure
control regulator, pressure gauge with isolation valve,
fail-close solenoid valve, bypass around solenoid valve
with manual block valve and main manual shut off valve

P#494Q7/PAGE 16
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TECHNICAL DATA

A. Flare Tip size -- 8 in.

B. Overall Height -- 23 ft.

C. Turndown Ratio — 10:1

D. Destruction efficiency at design flow with gas methane content
40 to 60% — 98% overall destruction of total hydrocarbons

Guaranteed to meet E.P.A. emission standards for landfill gas
disposal in utility "candle type" flares.

Note: Flare is designed in accordance with the United States
Environmental Protection Agency (EPA) established criteria for
open flares, 40 CFR 60.18

E. Minimum flow rate to maintain stable flame and 98% destruction
efficiency — 105 SCFM

F. Minimum methane content required to maintain stable flame and
98% destruction efficiency — 30%

G. Equipment drawing — typical attached

H. P&ID — typical attached

NOTE:

Wind loads: Designed for 100 mph wind loading (per ASCE 7-88, Exp.
C)

P#49407/PAGE 17
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COMMERCIAL

LFG Specialties, Inc. hereby proposes to furnish the Equipment and
Services as described in this Proposal No. 49407 per the following
and subject to the standard "Terms and Conditions of Sales" attached:

A. Budgetary Pricing:

I. LANDFILL GAS ENCLOSED FLARE SYSTEM:

One LFG Specialties enclosed flare Model EF630I6
with peripheral equipment including purge air
blower flame arrester and electric actuated
butterfly valve

PRICE PER UNIT $,.59,900,00

One Thermal Instrument flow meter for the main
header line

PRICE PER UNIT $_ 4,100.00

One LFG Specialties Flame-Trol II
automatic flare controller

PRICE PER UNIT $_15,300.00

One control rack including motor starters,
voltage regulator, circuit breakers, etc. as
described in proposal

PRICE PER UNIT $ 6.000.00

II. LANDFILL GAS UTILITY FLARE SYSTEM:

One LFG Specialties utility flare Model CF820I6
with peripheral equipment including flame
arrestor and electric actuated butterfly
valve

PRICE PER UNIT $ 16.000.00

One LFG Specialties Flame-Trol I
controller

PRICE PER UNIT $ 7,000.00

One control rack including motor starters
voltage regulator, circuit breakers, etc.,
as described in proposal

PRICE PER UNIT $ 5,500.00

ALL PRICING IS FOB - LFG SPECIALTIES PLANT, NEW CONCORD, OHIO

P#49407/PAGE 18
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3. Payment Terms:

Terms of payment to be 100% net due 30 days from date of
invoice. Invoices will be issued on a progress basis according
to the following schedule:

Milestone Amount

Drawing Subraittal 20%
50% Fabrication 50%
Shipment 30%

Prices are FOB LFG Specialties, New Concord/ Ohio, with freight
prepaid and added to final invoice, unless stated otherwise.

Prices are quoted firm for prompt acceptance and shipment per
delivery schedule. Proposals are valid for 45 days from date
of issue.
Prices do not include any taxes, duties or assessments. ^

C. Delivery Schedule:

LFG Specialties makes every effort to meet our Customers
delivery requests and special requirements. Delivery for the
flare system outlined in this Proposal No. 49407 is:

Enclosed Flare System
10-12 weeks from receipt of firm order

and submittal approval

Utility Flare System
8-10 weeks from receipt of firm order

and submittal approval

D. Equipment Warranty:

LFG' Specialties guarantees the Equipment as outlined and
specified in this Proposal No. 49407 for the period of eighteen
(18) months from date of shipment or twelve (12) months from
date of start-up, whichever occurs first.

Along with standard Material, Workmanship and Performance
Warranties outlined in the standard "Terms and Conditions of
Sales" attached, LFG Specialties guarantees the equipment to
meet present E.P.A. emission standards when installed and
operated in accordance with specified design conditions.

P#49407/PAGE 19.
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E. Start-up Assistance:

LFG Specialties will furnish an on site advisor during any
aspect of the installation or start-up of our equipment deemed
necessary by our Customers in accordance with our standard
"Terms and Conditions of Sales". Included in the flare pricing,
less travel and living expenses, is:

Enclosed Flare —— 3 days service time

Utility Flare --- 2 days service time

Note: Travel and living expenses to be charged customer at
actual cost.

F. Field Service Rates and Availability

Additional field service time will be charged at $450.00 per
day for service technicians and $660.00 per day for engineers,
plus expenses. Associated travel, lodging, living, and
miscellaneous expenses will be charged at actual costs.

Service personnel should be scheduled two weeks in advance
for standard installation, start-up or service work.
Service personnel are available on a 24 hour notice for
emergency service requirements.

G. Scope of Work:

LFG Specialties will furnish all the Equipment and Services as
outlined in this Proposal No. 49_407 . Equipment will be fully
fabricated, painted and tested as described in proposal at LFG
Specialties facility, New Concord, Ohio.

Any material/instrumentation that may be damaged in shipment
will be removed, tagged and boxed separately for shipment and
re-assembly in field.

This proposal only covers the supply of Equipment and
installation advisory service as defined. The following items
are not included or should be constructed to be included in LFG
Specialties scope of supply.

* Construction drawings. LFG Specialties drawings will
outline field installation connections (location and size),
foundation bolt layouts and loading data. All equipment
layout, interconnect details and foundations are the
responsibilities of Customer or Customer's Representatives,

* All installation and civil work including foundations,
equipment erection, main and interconnecting piping and
wiring including required equipment and materials are the
responsibilities of Customer or Customer's Representatives.
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All permits/licenses required for installation and/or
operation of the Equipment are the responsibility of
Customer or Customer's Representatives. LPG Specialties
will provide necessary manufacturers data on the equipment
as required for permit/license applications.

Compliance testing - All compliance/performance testing
will be the responsibility of the Customer. LFG
Specialties will have representative/s present for tests
at Customer's request and expense. LFG Specialties fully
guarantees the Equipment to meet E.P.A. emission standards
when operated within the specified conditions.
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ATTACHMENT 15

Leachate and Gas Collection System Chemical
Compatibility Documentation

Attachment 15 May, 1996
Leachate and Gas Collection System Chemical Compatibility Documentation
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pigure 4-64. Sequence of photographs showing the intrusion of a filter geo-
textile into drainane core flow space of a 4rainaqe composite
with extruded cuspations when under various loads for short
periods of time. Photographs were taken of the cross sections
of a series of test assemblies after the setting of an epoxy
resin which had been introduced in assembly after, it had been
under the indicated load for a few. minutes.. tJote that the
cusps had collapsed under 90 psi load with almost complete loss
of drainage space.

• *x.:• * Thermoplastic pipe materials, such as PVC and HOPE, are preferred over
ftonplastic pipe materials for leachate collection and drainage above a liner
because of the wide range of chemical resistance of the thermoplastics,
particularly to inorganic chemicals. Typically, for use beneath the liner,
design engineers have specified a wider range of materials IE. C. Jordan Co.,

,J984). Polymeric pipe materials that may be appropriate for use in below
"liner leachate collection systems and their properties are presented in Table
4-36. The structural properties of pipes range considerably. Flexible and
swiflexible pipes derive structural stability from bedding materials, while

pipes require less structural support.

4-161



CHEMICAL RESISTANCE OF DRISCOPIPE

S-SATISFACTORY
U-UNSATISFACTORY
M-MARGINAL
N-NOT KNOWN

• ''.''
ALL CONCENTRATIONS ARE 100% UNLESS
NOTED OTHERWISE

ON REAGENTS MARKED MARGINAL.
. CHEMICAL ATTACK WILL BE RECOGNIZED BY
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AceocAcid 1-10%
AceocAcid 1040%
AcencAod 60-100%
Acetone : ..- . .
Acrylic Emulsions
Aluminum Chloride-Dilute

. ; ._".
Aluminum Chloride Cone.
Aluminum Fluoride Cone
Aluminum Suifate Cone.
Alums (ADTypes) Cone.
Ammonia 100% Dry Gas

Ammonium Carbonate
Ammonium Chlonde Sai'd
Ammonium Fluoride 20%
Ammonium Hydroxide 0.888 S.Q.
Ammonium Metaphosphate Sai'd

Ammonaim Jtoate Sard
Ammonium Pertuttate Sai'd
Ammongim Suttate Sat'd
Ammonium Sut&de Sard
Ammnnium Thiocyanaie Sat'd

Atnyl Acetate
AmylAleohol 100%

^ Amyt Chloride 100%
' AntoelOO*

j Antimony Chloride

AquaRegia
Barium Carbonate Sai'd
Barium Chloride
Barium Hydroxide
Banum Suffiie Sat'd

- Banum Sut&de Sard
Beer .
Benzene
Benzene Sutfontc Acid
Bamuth Carboaaie Sat'd

Bleach Lye 10%
Black Liquor
Borax Cold Sat'd
Bone Acid Dihiie
Bone Acid Cooc.
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Bromic Aad 1 0%
Bromine Liquid 1 00%
Buianediol 10%
Butanedioi 60%
fluianedwl 100%

Butyl Alcohol 100%
Calcium Bisulfide
Calcium Carbonate Sat'd -
Calcium Chlorate Sai'd "
Calcium Chloride.Sat'd

Calcium Hydroxid* . , • •_- •_
Calcium HypochJorite Bf eh Sol
Calcium Nitrate 50% *
Calcium Sulfate - •
Camphor Ofl -

Carbon Dioxide 100% Dry • '
Carbon Dioxide 1 00% Wet
Carbon Dioxide Cold Saf d
Carbon Disulphide -_ ' -
Carbon Monoxide

Carbon Itetnchloride • ' .
Carbonic Acid
Castor Oil Cone. . -
Chlorine Dry Gas 100% .
ChJorme Moist Gas

Chlorine Liquid
Chlorobenzene
Chloroform
CnlorosuKonic Acid 100%
Chrome Alum Sat'd

Chromic Acid 20% .
Chromic Acid Up to 50%
Chromic Acid and Suffuric Acid
Cider
CimcActd Sai'd

Coneonut Oil Alcohols
Cola Concentrates
Copper Chtoride Sat'd -
Copper Cyanide Sai'd
Copper Fluoride 2%

Copper Nitnte Sat'd .-
Copper SnUate Dilute
Copper Suttate Sat'd
CooooscedOil
Cuprous Chloride Sat'd

Cychohexanol
Cyclobexanone
Deferc-ents Synthebc
Developers, Photographic
Dextrm Sat'd

Dextrose Sat'd
Dibutylpbthalate
Disodium Phosphate
Diazo Salts
Diethylene Glyeol
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Digryco lie Acid
Dimethyiamine
Emulsions. Photographic
Ethyl Acetate 100%
Ethyl Alcohol 100%

Ethyl Alcohol 35%
Ethyl Buryrate
Ethyl Chloride -
Ethyl Ether.,
E&yiene Chloride

Ethyiene Chlorohydrin
Etbylene Dichtaride
Ethyiene Glyeol -
Ferric Chloride Sat'd
Ferric Nitrate Sat'd ... ,

Ferrous Chlonde Sat'd
Ferrous Sulphate
rishSohibtei
FhiobcncAcid
Fluorine

naonbcic Acid 32%
FhiosJuoc Acid Cone
Fonnakiebyde 40%
Formic Acid 0-20%
Formic Acid 20-50% '

Formic Acid 100%
Fruaose Sat'd
Fruit Pulp
Fuel Oil
Furfural 100%

Furfuryl Alcohol
Gallic Acid Sai'd
Gasoline
Gin
Glucose

Glycerine
Glyeol
GlycohcAeid 30%
Grape Sugar Sai'd Aq.
KexanoLTert.

Hydrobiomic Acid 50%
Hydrocyanic Acid Sat'd
Hydrochloric And 10%
Hydrochloric Acid 30%
Hydrochloric Acid 35%

Hydrochloric Acid Cone.
Hydrofluoric Acid 40%
Hydrofluoric Add 60%
Hydrofluoric Acid 75%
Hydrogen 100%

Hydrogen Bromide 10%
Hydrogen Chlonde Gas Dry
Hydrogen Peroxide 30%
Hydrogen Peroxide 90%
Hydrogen Phosphide 100%
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HydroQuinone
Hydrogeo Sulfide
Kypochktrus Acid Cone
Inks
Iodine CAlc. SoU Cone.

LacucAad 10%
Lactic Acid 90%
Latex
Lead Acetate Sat'd
Lube Oil

Magnesium Carbonate Sat'd
Magnesium Chloride Sard
Magnesium Hydroxide SaCd
Magnesium Nitrate Sard
Magnesxim Sulphate Sat'd

Mercuric Chloride Sat'd
Mercuric Cyanide Sat'd
Mercurous Nitrate Sat'd
Mercury
Methyl Alcohol 100%

, Methyl Bromide
Methyl Calonde
Methyl Ethyl Keiooe 100%
MeibyUutt uric Add
Metbylene Chloride 100%

Milk
Mineral Oils
Molasses Comra.
Nickel Chloride Sard
Nickel Nitrate Cone.

Nickel Suttate Sat'd • '/-
' Nicotine Dilute ' •
* NiconntcAdd

NhricActdO-30%
Nitric Add 30-50%

. NftricAad70%
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Orange Extract v
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Perchloric Acid 10% ., ;
Petroleum Ether
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Phosphoric Add Up to 30% .

Phosphoric Add Over 30%
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Phosphorus Peotoxide 100%
Photographic Sorunoos
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Pickling Baths
SulfuncAcid
Hydrochloric Acid
SuUuric-Nitnc

Plating Solutions
Brass
Cadmium
Chromium
Copper
Cold

Indium
Lead
Nickel
Rhodium
Silver

Tin
Zinc

Potassium Bicarbonate Sai'd
Potassium Botate 1%
Potassium Btomate 10%

Potassium Bromide Sat'd
Potassium Carbonate
Potassium Chlorate Sard
Potassium Chloride Sard
Potassium Chrotnate 40%

Potassium Cyanide Sai'd
• Potassium Dichromaie 40%

Potassium FenV ' .
Ferro Cyanide Sat'd

PwajswmFTuoride _;i_-.'-.V.- -

'_. Potassium Hydroxide 20*. - - •
Potassium Hydroxide Cooc •
PotaMium Nitrate Sai'd •• - '"
Potassium Perborate Sat'd

":-.-'PotMsrumPerchlonielO% ,
T;' p'ota»aiumSuli«eConcr£

..: Potawrum Sulfide Cone;, "i.
:\ PwassmmSuiawCoDC^J.:^

"• . Potassium Penuiphate Sard
. ; . ' • Propargryl Alcohol : " ••'--

^ vPropyi Alcohol -"-r-V^-
. ] ].Propn*n« Mchlorki* 100% .̂ "
' '.PiopyktoeGrrcoI '' ' :','!•..
--.Rayon Coagulating Bath ; -* '
' See Water v. - ."^

Selenic Acid ' ' '•
Shonecrog .. . . . . ^_i.

• .-SflkacAcid . ' ..-l:';j-
SOver Nitrate SoL ^ '
SoepSoiuboo AnyConc*D .

Sodium Acetate Sat'd
Sodium Beazoate 35%
Sodium Bicubooate Sat'd
Sodium Bisulfaie Sat'd
Sodium BisulOte Sat'd
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Sodium Botate
Sodium Bromide Dilute SoL
Sodium Carbonate Con.
Sodium Carbonate
Sodium Chlorate SaCd

Sodium CWonde Sat'd
Sodium Cyanide
Sodium Die hi ornate Sat'd
Sodium remcyamde
Sodium Fenocyamde SaCd

Sodium FTuonde Sat'd
Sodium Hydroxide Co DC
Sodium Hypochloriie
Sodium Nitrate
Sodium Suit ate

Sodium Sulfide 2SH
Sodium Sulfide SaCd SoL
Sodium Sulfite Sat'd
Stannous Chloride SaCd SoL
Staoruc Olonde Sat'd

Starch Soluaon Sat'd
SteancAcid 100%
SulTunc Acid 0-50%
Sulfunc And 70%
SuifuncAadao%

Sulfunc Acid 96%
SulruncAod98%
Sulfunc And, Fuming
Sulfuroos Acid

• Taflow .

-'. TanncAod 10%
Tanning Extracts Co mm.
Tananc And Sat'd
Terrahydronirane

- . • Titanium Tetracolorkle Sat'd

. _ Toluene
• •„ liansfarmu Ofl

. Usodtam Phosphate SaTd
Tnchloroethytene '.-"-
Utea Upto30% -'-_, :~ _ ,

Urine ; -
- Vmegax.Coaan, ^
'" VaniamExiraa

- - Wemng Agents
Whtsfcey

Wines.
_Xyiene .. -..'. ,_
"Yeast ' .'- ;-:"'\.'
: Zinc Chloride Sard

Zinc SoHaie Sat'd
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'mz&s arc Chemicals & Plastics, Inc.

Plow it
?CKricrt Cooler
laucn. NOW jctioy C3SJ8 (201) 22S-4MO

Plants & Soles Offices
P.O. QoxlW
Coltax.N.C. 2723J
(919996-2711
(BOO

901 N. LllOOn SI.
Cowtllon, Ohio 44415
{214) A27.21S1
(BOO) 643-WM . Noitunui
(800) 643-i4^> • Onie
3615 N 8. fcnUAv*,
PompoAO fioaen, Fienao JOQ64
(305)943-6530
900 32MtW -Noilonoi

?800

i

Chemical Resistance Chart

TYPE I and TYPE U
POLYVINYL CHLORIDE
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Plants & S«l« OfficM

& Plaitlcs. Inc.

Ro'iton Pta.'fl II
Rafiwn Conur
ed.Mn, Now Jorioy OQC37 (201) 225-<iQ40

P.O.Box ISfl
Coif ox. N. C. 27235
910) 936-2711eooi 334.3516 -
800) 672'4203 - N. C.

361 N. LlibortSi.
Corrollion, Ohio 44615

218) 627-7161
0001 043-5438-

043-5448 -Ohio
2615 N. £. F.'fihAvc.
Pompona Booch, Flofida 33004
3051943-0530
800) 327- 1184 -National
8001 432-1392- Flo.

PVC Pipe
Plumbing Pipe & Fittings

PR.160

\ \

ALL TYPE SCHEDULES ARE N$F APPROVED AND
MEET EXISTING ASTM STANDARDS AS SHOWN.
Type t p«5wr«-rut«J p'DO la o/fo^cd In (our classes with
Hflndard B«a«f« rotin^j ot 7S» P es Indicated. Typa I
PVC Ij ofton' referred to 01 "normal Imooct" - ictuaity
LCP Typo I Grade I PVC has (ho rtfflhojt «rio(nicoi rcji
ond ttnsito tt

EXAMPLES OF RELATIVE WALL THICKNESSES

ALL PIPES AHE MARKED WITH SIZE, TYPE AND
SCHEDULE. 20 FT. LENGTHS AR£ STANDARD - OTHER
LENGTHS ON SPECIAL ORDER ONLY.
Schedule 40 and SO an o'w offered In Typ« I material.
Tlioy hjvo iiandurd Schodulo 40 and 60 wotl Ihicknc^os
which gK'O v0rioOta prasuri rat/fifli « shown. Schedule
40 it considered nwdium weight Schedul« 80 is B heavy
wall Industrial pipe suitatjio for threading.

SOR-21 ?R-200
SOfi 26 PR-160

SCH. 40

Type 1 PVC Pipe
TYPICAL VALUES

MECHANICAL PROPERTIES
Specific Gravity
Tensile Strength {PSIJ @ 784F
Tensile Modulus (PSI)

1 tzod Impact Lbs. in, notched
' Flcxural Strength (PSI)

Comprossivo Strength {PSI)
Hardness (Ouromcter D)

THERMAL PROPERTIES
Coefficient of Thermal Expansion in./in./C*
Coefficient of Thermal Expansion in./ln./F* (properties @ 73.4)
Heat Distortion *F@264PSI
Thermal Conductivity BTU/ft. 2/hr./F*/in.

ELECTRICAL PROPERTIES
Dielectric Strength volts/mi!
Dielectric Constant 60 CPS @ 30'C
Power Factor 60 CPS @ 30*C

OTHER PROPERTIES
Fiammabiiity

A.S.T.M,
TEST

D792
D638
D638
D256
D790
D695
D676

D696
D696
D648

0149
DlSO
0150

TYPE 1 OflAOC 1
PVC

1.418
7600

460,000
0.75
13270
9380

83

5.9 x10'3 •
3.3x10->

171*
1.0

1400
3.70
1.255

Non Burning — S.E.

All sale; of goods offered in m<j catalog ore guojoci m toilers condition} of wie, a copy o( which will bo (urnljhod upon requocl.



Chamlcilt & Plasllci. Inc.

Rarlton Plaza II
Rorlun Corner
Ediion, New Jofscy 08838 (201) 226-4840

Plants & Sales Offices
P, 0. Box 156
Colfw. N. C. 27236
91S $96-2711
800 334-3516 - National
800 672-4203 - N. C.

861 N. Lisbon St.
Cprroltton, Ohio 44616
216
300!
800,

627-2151
643-5438 - Notional
043-6446 - Ohio

L-

2616N.E. Fifth Av«,
PomportO Booch. Florida
I305f 043-6S30
800 327-1184-

(BOO) 132-1392-Fia.

S C H E D U L E 80 PIPE

Norn.
Sill

1/2

%

1

1%

1%

2

2Vz

3

4

6

8

' 10*i *
12

0.0.

.840

1.050

1.315

1.660

1.900

2.375

2.875

3.500
4.500

6.625

8.625

10.750

12.750

Mirt,
Wall

.147

.154

.179

.191

.200

.218

.276

.300

.337

.43.2

.500

.593

.687

Avg.
Wgt.

20.2

27.4

40.2

55.4

67.1

92.7

140,7

188.2

274.5

521.9

792.4

1172.7

1610.5

Std.
Bdl.

500'

400'

300'

200'

100* '

100'

60'

60'

40'

20'

20'

20*

20*

Max. Prns.
073* F

850 PSI

690 PSI

630 PSI

520 PSI

470 PSI

400 PSI

420 PSI

370 PSI

320 PSI

280 PSI"

250 PSI

230 PS I

230 PSI

PE

Pin
No.

28502

28503

28504

28505

28506

28508

28510

28512

28516

28524

28532

28540

28548

Prtet
1001

27.27

36.99

54.27

74.79

77.84

107.53

168.84

218.31

318.42

605.40

990.50

1641.78

2254.70

pfliiflt
Qty.

8920

5540

4420

5620

4500

2800

•2040

1260

760

780

360

220

220

THREADED

P«rt
No.

28802

28803

28804

28805

28806

28308

28810

28812

28816

N/A

N/A

N/A

N/A

Prie»; ' .
100*

31.77

43.00

60.27

86.98

93.94

130.00

205.00

271.00

419.00

Standard 20' Lengths

*' FAB Couplings for 8", 10" & 12". See FAB Fillings Price Sheet.

* Sen. 80 fittings sec next pag« this section,

* For additional information contact your local LCP representative.

All safes QfsoQft offend In this catalog ore made subject to seller's conditions of sate, g copy of which will be furnished upon request.
SCH 80 EffBcUvo

"The Placlic Pipe Professionals"



P.V.C. TYPE I - GRADE 2
30 Day Imme

Room Temperature 6

CHEMICAL REAGENT

Sulfuric Acid - (952)

(96.5%)

Transformer Oil (Bank 62)

Transfonner Oil (Bank 110)

Trimethylamine

Water (Distilled)

Tensile
Strength
(psl)

5400

4400

7600

7600

7300

7695

Weight
Changew
+ 8.46

+21.29

- 0.02

- 0.01

- 0.02

+ 0.27

trsions At-

iO°C
Original
Tensile
(psi)

7700

7400

7458

Tensile
Strength
(psi)

4800

4700

8500 '

8300

7900

9048

Height
Change
(*]

+25.76

+38.37

- 0.06

- 0.05

+ 3.40

+ 0.79



P.V.C. TYPE I - GRADE 2

.'•4 y •
CHfMICAL REAGENT.

30J Hltric Acid

601 Nltflc Add

Cone. Nitric Acid

201 Acetic Acid

80X Acetic ACid

Glacial Acetic Acid

301 Hydrochloric Acid

Cone. Hydrochloric Acid

801 Sulphuric Acid

85* Sulphuric Add

90S Sulphuric Acid

95J Sulphuric Acfd

30 Days 0
Tensile
Strength
(psi)

7700

7500

7500

7900

7700

7400

7600 .

7600

7500

7800

7700

7700

1 Room Temperature
Weight
Change
(X)

+0.25

+0.18

+0.41

+0.22

+0.08

+1.14

+0.17

+0.33

+0.03

+0.08

-0.02

-0.03

Original
Tensile
(psi)

7000

7000

7000

7000

7000

7000

7000

7000

7000

7000

7000

7000

30 Days J
Tensile
Strength

<PS1)

8300

7700

7900

8500

7600

2900

7900

7000

8600

8800

8300

6600

» 60°C
Weight
Change
(X)

+ 0.49

+ 2.31

+ 2.83

+ 0.71

+ 1.62

+12.83

+ 0.97

+ 1.55

•+ 0.05

- 0.02

+ 1.25

+ 7.62



J U L_ — TABLE II

CHEMICAL RESISTANCE OF ASTM TYPE I AND TYPE II P.V.C. RIGID VINYL

REAGENT 'EMPERATURE REAGENT TEMPERATURE
72°F HCTT

-A-

-̂

Acetaldehyde
Acetic ACid, pure
Acetic Acid, 10%
Acetic Acid, 20%, Type I

Type 11
Acetic Acid, 80*, Type 1 Grade I

Type i Grade 2
Type 11

Acetic ACid, Glacial, Type I
Type II

Acetic Anhydride
Acetone
Acetyl Nitrile
Acetylene
Acrylic Acid Ethyl Ester
Adipic Acid
Alcohols Methyl

Butyl
Propyl

Allyl Alcohol, 96%, Type I
Type II

Allyl Chloride
Alum
Alum, Cronie
Alum, Potassium
Aluminum Alum
Aluminum Chloride
Aluminum Fluoride
Aluminum Hydroxide
Aluminum Oxylchloride
Aluminum Nitrate
Aluminum Sulfate
Ammonia (Gas-dry)
Aiitnori i a (Liquid) /
ANmohlum Acetate
Ammonium Alum
Anmonium Bifluoride
Ammonium Bisulfate, Type I
Ammonium Carbonate
Ammonium Chloride
Ammonium Oichromate
Aimionium Fluoride, 25%, Type I

..-.-•.. .- • , . Type II
Ammonium Hydroxide
Ammonium Hydroxide, 10%
Ammonium Hydroxide, 28X
Ammonium Ketaphosphate
Ammonium Nitrate
Ammonium Persulfate
Ammonium Phosphate

NR
NR
R
R
R
R
R
R
R

NR
NR
NR
NR
R

NR
R
R
R
R
R

NR
NR
R
R
R
R
R
R
R
R
R
R
R

NR
R
R
R -
R
R
R
R
R

MR
R
R
R
R
R
R
R

NR
NR
R
R

NR
R

NR
NR
NR
NR
NR
NR
NR
R

NR
R

NR
NR
NR
R

R
R
R
R
R
R
R
R

NR
R
R
R
R
R
R

NR
NR
R
R
R
R
R
R
R

Ammonium Sulfate
Ammonium Sulfidc
Ammonium Thiocyanate
Ainyl Acetate
Amyl Alcohol, Type, I

Type, II
Amyl Chloride
Ani1inc
Aniline Chlorohydrate
Aniline Hydrochloride
Anthraquinone, Typo II
Anchrjquinonesulfonic Acid
Antimony Trichloride
Aqua Regia, Type I-

Type II
Aromatic Hydrocarbons
Arsenic Acid, 807.
Arsenic Trioxide (Powder)
Arylsulfonic Acid, Type I

Type II

Barium Nitrate
Barium Carbonate
Barium Chloride
Barium Hydroxide (107.)
Barium Sulfate
Barium Sulfidc
fleer
Beet Sugar Liquors
Benzaldehyse, 107., Type. I

Type II
Ucnzaldehyse, above 107,
Benzalkonium Chloride

Bcnzoic Acid
liismulh Carbonate
RldCk Liquor
Bleach (12% CL)
Bora/.
Boric Acid
Breeder Pellets (fish deriv.)
Brine (Acid)
Bromic Acid
Bromine, Liquid
Bromine, Vapor (25?)
Bromine, Water, Type I

Type II
Bromobonzene

R
R
R

NR
R

NR
NR
NR
NR
NR
R
R
R
R

NR
NR'
R
K
R
R

R
R
R

NR
NR
NR
NR
NR
NR
NR
NR
R
R
R

NR
NR
R

R
NR

R
R
R
U
U
R
R
R
R

NR
NR

NR
U
K
K
K
R
R

. R
R
R

NR
R
R

NR
NR

R
R
R
R
R
R
R
U

NK
NR

NR
R
K
R
R

' R
R
R

R
NR
R
R

NR
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TABLE II

CHEMICAL RESISTANCE OF ASTM TYPE I. AND TYPE II P.V.C. RIGID VINYL
TEMPERATURE

REAGENT
TEMPERATURE
72°F 14QCTF REAGENT

Bromo toluene
Butadiene, Type I

Type II
Butane, Type I

Type II
Butanol, Primary, Type I

Type II
Butanol. Secondary! Type I

Type II
Butyl Acetate, Type I

Type II
Butyl Alcohol, Type I

Type II
Butyl Cellosolve
Butyl Mercaptan, Type II
Butyl Phenol
Butyl Stearate
Butyne Oiol , Type I
V Type 1 1
Butyric Acid, Type I

Type II

NR
R

NR
R

NR
R

NR
R

NR
R

NR
R
R
R

NR
R
R
R

NR
R

NR

R
NR

NR
R

NR
NR
NR
NR
NR
R

NR

^NR
NR

NR
NR
NR
NR

•& • - c -
Cadmium Cyanide
Caffeine Citrate (Sat,)
Calcium Bisulfide
Calcium Bisulfite
Calcium Bisulfite Bleach Liquor
Calcium Carbonate
Calcium Chlorate
Calcium Chloride
Calcium Hydroxide
Copper Hypochlorite
Calciu'nv Nitrate
CalCffum Oxide, Type I
Calcium Sulphate
Camphor (Crystals)
Cane Sugar Liquors
Carbitol
Carbon Bisulfide
Carbon Dioxide
Carbon Dioxide-Aqueous Solution
Carbon Oisulfide
Carbon Monoxide
Carbon Tetrachloride, Type I

Type II
r^-farbonic ACid
jjl'astor Oil

Caustic Potash
Caustic Soda
Cellosolve
Cellosolve Acetate

R
R
R
R
R
R
R
R

.R
R
R
R
R
R
R
R

NR
R

- R
R
R
R

NR
R
R
R
R
R
R

R

R
R

R
R
R

"R
R
R
R
R

R

NR
R
R

R
NR
NR

R
R
R
R

NR

Chloracetic Acid, Type I
Type II

Chlor;T Hydrate
Chloratnine
Chloric Acid, 20%
Chloride (Water)
Chlorinated Solvents
Chlorine (Dry-Liquid)

(Liquid) —(Under
Gas (Dry) Pressure)
Gas (Wet)
Water

Acid
Chloride

Chlorine
Chlorine
Chlorine
Chlorine
Chloroacetic
Chloroacetyl
Chlorobenzene
Chloroform
Chloropicrin
Chlorosulfonic Acid
Chlorox Bleach Solution
Chrome Alum
Chromic Acid, 103!
Chromic Acid, 50*
Chromic/Nitric Acid, Type I
155 - 35X Type II

Chromic/Sulfuric/Water,
50/15/35 Type I

Citric Acid
Coconut Oil Alcohol, Type I

Copper Carbonate
Copper Chloride
Copper Cyanide
Copper Fluoride
Copper Nitrate
Copper Sulfate
Corn Syrup
Cottonseed Oil
Cresoli Type I

Type II
Cresylic Acid, 50X

Crotonaldehyde
Crude, Oil, Type I

Type II
Cupric Fluoride
Cupric Sulfate
Cuprous Chloride
Cyclanones, Type I
Cyclohexanol
Cyclohenxanone

Type I
Type II

R
NR
R

R
R

R
R
R
R
R
R

NR
NR NR
NR
NR NR
NR NR
R R
R NR
R

NR NR
NR NR
NR
R NR
R
R R
R R

NR NR
R R

NR NR
R NR

R R
R R

R NR
NR NR
R R
R NR

NR NR
R R

NR

NR NR
NR NR
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TABLE II

CHEMICAL RESISTANCE OF ASTM TYPE I AND TYPE II P . V . C . RIGIDJVINYL

TEMPERATURE.
REAGENT 72°F 140UF R E A G E N T

TEMPERATURE
72°F 140°F

-D-

D. D. T. (Xylene Base)
Desocyephedrine Hydrochloride
Detergents
Dextrin
Dextrose
Diacetone Alcohol
Diazo Salts
Oibutoxy Ethyl Phthalate
Oibutyl Phthalate
Oibutyl Sebacate
Oichlorbenzene
Diesel Fuels
Diethyl Ether
1,4 - Dioxane

•.pi Methyl Hydrazino
Cfiglycolic Acid
b.iniethylamine, Type I

Type 11
Dioctylphthalate
Disodium Phosphate
Distilled Water

-E-

Epsom Salt
Esters
Ethers
Ethyl Acetate
Ethyl Acrylate
Ethyl Alcohol,- Type 1

^ , • . Type 11
Et£yl Chloride
Ethyl Chloruacetate
Ethyl Ether
Ethylene Bromide .
Ethylene CMorohydrin
Ethylene Dichloride
Ethylene Glycol
Ethylene Oxide

_F_
Fatty Acids
Ferric Acetate
Ferric Chloride
ferric Hydroxide
.Ferric Nitrate

NR
R
R
R
R
R
R

NR
NR
R

NR
R
R

NR
NR

R
NR
NR
R
R

R
NR
NR
NR
NR
R
R

NR
NR

. NR
NR
NR
NR
R

MR

R
R
R
R
R

R
R
R

R

NR
R
R

NR'
NR
R
R

NR
NR
NR
NR
R
NR.
NR

NR
NR
NR
NR
R

NR

R
NR
R
R
R

Ferric SuHate
Ferrous Chloride
Ferrous Hydroxide
Ferrous Nitrate
Ferrous Sulfate
Fish Solubles
Flourboric Acid
Fluorine Gas (Wet)
Fluorine Gas, Type I

Type 11
Fluorosilicic Acid, 252
Formaldehyde* Type I

Type 11
Formic Acid
Fructose
Fruit Juices and Pulp
Furfural
Freon 11, Type I

Type 11
Freon 12
Freon 21
Freon 22
Freon 113
Freon 114

Carene 500, Type I '
Type 11

-G-

Gallic Acid
Gas (Coke Oven)
Gasoline, Type I

Type II
Gasoline, High Octane, Type I
Gasoline, Jet Fuel , JP-4-

JP-5
Glucose
Glycerine
Glycol
Glycolic Acid
Grapesugar
Green Liquor
Gulfprlde 110 Oil

R
R
R
R
R
R
R
R
R

NR
R
R

NR
R
R*
R
NR
R

NR
R

NR
NR
R
R
R
NR

R
NR
R
R
R
R
R
R
R
R
R
R
R
R

R
R

R
R
R
R

NR
NR
R
R

NR
NR
R
R

NR
R

NR
R

NR
NR

R
NR
R

NR

R
R
R
R
R
R
R
R
R
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TABLE II

CHEMICAL RESISTANCE OF ASTM TYPE I AND TYPE II P . V . C . RIGID VINYL

REAGENT TEMPERATURE REAGENT TEMPERATURE
7

-H-

Heptane, Type I
Type II

Hercolyn
Hcxane, Type I

Type II
Hexanol, Tertiary, Type I

Type II
Hydrobromic Acid, 20%
Hydrochloric Acid, 10%
Hydrochloric Acid, 30%
Hydrochloric Acid, Type 1 Grade I
Cone. Type I Grade 2

Type U
Hydrochloric Acid Pickling

•* Hydrocyanic Acid
\ Hydrofluoric Acid, 48%

Hydrofluoric ACid, 50% Type I
Type II

Hydrofluoric Acid, 70%
Hydrofluorsilicic Acid
Hydrogen
Hydrogen Peroxide, 30%
Hydrogen Peroxide, 50% .
Hydrogen Peroxide, 90%
Hydrogen Phosphide, Type I

Type 11
Hydrogen Sulfide
Hydroquinone
Hydroxylamine Sulfate
Hypochlorene Acid

vHypochlori te
JHypOChlorCUS Acid /
Mydrazine (Anhydrous) 97%

-I.

Iodine
Iodine Solution (10%)

- K -

Kerosene
Ketones
Kraft Liquors

2 h

R
R
R
R

NR
R
R
R
R
R
R
R
R
R
R
R
R

NR
NR
R
R
R
R
R
R

NR
R
R
R
R
R
R

. NR

NR
R

R
NR
R

!4°L

R
NR

NR
R

NR
R
R
R
R

NR
NR
R
R

NR
NR
NR
NR
R
R
R
R
R
R

NR
R
R
R
R

R
NR

NR

R
NR
R

-L-

Lactic Acid, 25%
Lactic Acid, 80%
Lard Oil
Lauric Acid
Lauryl Chloride, Type I

Type II
Lead Acetate
Lead Chloride
Lead Nitrate
Lead Sulfate
Linoleic Acid
Linoleic Oil , Type I

Type II
Linseed Oil
Liquors, Type I

Type II
Lithium Bromide
Lubricating Oil, ASTM #1

' ASTM #2
Lubricating Oil, ASTM n Type I

• Type II
Lux Liquid

- M -

Machine Oil
Magnesium Carbonate
Magnesium Chloride
Magnesium Citrate, Type I
Magnesium Hydroxide
Magnesium Nitrate
Magnesium Sulfate
Manganese Chloride
Manganese Sulphate (Sat.)
Manganese Sulphate (10%)
Manganese Sulpfate (20%)
Maleic Acid
Malic Acid
Manufactured Gas
Mercural Ointment, Blue (5%)
Mercuric Chloride
Mercuric Cyanide
Mercurous Nitrate
Mercury
Mercury Ointment (Ammonlated)
Methelene Clorobromide

14C

R
R
R
R
R
R
R
R
R
R
R
R
R
R
R

MR
R
R
R
R
R
R

R
R
R
R
R
R
R
R
R
R
R
R
R
R .
R
R
R
R
R
R

NR

)UF

R

R
R

NR
R
R
R
R
R
R

NR"""
1 R
R

NR
R
R
R
R

NR
NR

R
R
R
•̂^R
R
R
R

R
R
R

R
R
R
R"



TABLE II

CHEMICAL RESISTANCE OF ASTM TYPE I AND TYPE II P.V.C. RIGID VINYL

REAGENT
TEMPERATURE
72°F 140°F REAGENT

TEMPERATURE
72°F 140°F

Methoxyethyl Oleate
Methyl Alcohol
Methyl Cellosolve
Methyl Chloride
Methyl Ethyl Ketone
Methyl Iso-butyl Ketone
Methyl Methacrylate
Methyl Sallcylate
Methyl Sulfate
Methyl Sulfuric Add
Methyl ami he
Methylene Bromide
Methylene Chloride
Methylene Iodine
Milk
Mineral Oils
Mixed Acids
Molasses
Muriatic Add

-N-

Naptha, Type I
Type I!

Napthalene
Natural Gas
Nickel Acetate
Nickel Chloride
Nickel Nitrate :
Nickel Sulphate
Nicotine
• Nicotine Add
.Nitric Add 841 + Sulphuric

Acid 16X
Nitric Add, Anhydrous
Nitric Add, 10* Type I

Type II
Nitric Add. 30* Type I

Type II
Nitric Add, 60* Type I

Type II
Nitric Acid, 68* Type I

Type II
Nitrobenzene
Nitroglycerine
Nitrous Oxide
NUrogylcol

R
R
R

NR
NR
NR
R
R
R
R

NR
R

NR
R
R
R
R
R
R

R
R
NR
R
R
R

• R
R
R
R

R
NR
R
R
R
R
R
R
R

NR
NR
NR
R

NR

NR
NR
NR

NR
R

NR

NR

R
R
R
R
R

R
NR
NR
R

R
R
R
R
R

NR
R

NR
R

NR
R

NR
R

NR
NR
NR
R

NR

-0-

Ocenolf Type I
Oils and Fats
011s, Sour Crude
Oleic Acid
Oleum
Oxalic Acid
Oxygen
Ozone

-P-

Palmitlc Acid, 10*
Palmitic Acid, 70*, Type I

Type II
Paraffin, Type I
Peracetic Acid, 40X»

Perchloric Acid
Perchloric Acid

10*
15*

Type
Type

I
II

Perchloric Acid

Type I
Type II

70X Type I
Type II

Perphosphate
Petroleum Llquifier
Petroleum Oils (Sour)
Phenol
Phenylhydruine
Phenylydrazlne Hydrochloride
Phosgene, Liquid
Phosgene, Gas, Type I

Type II
Phosphoric Add, 10*
Phosphoric Acid, 2§l
Phosphoric Acid, 50*
Phosphoric Acid, 75*
Phosphoric Acid, 85X
Phosphorous (Yellow) IType

Type II
Phosphorous Pentoxide, Type I

Type II
Phosphorous Trichloride
Photographic Solutions:

OK 13
Dektal Developer
Kodak Fixer
Kodak Short Stop

R
R
R
R

NR
R
R
R

R
R

NR
R
R

NR
R
R

NR
R

NR
R
R
R
R
NR
R

NR
R
R
R
R
R
R
R
R-
R
R
R
NR

R
NR
NR
R

NR
NR
R

NR
NR
NR
NR

R
NR
NR
NR
NR
NR

R
R
R
R
R
R

NR

NR
KR
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TEMPERATURE n
72°f 140°F

Picric Acid NR NR
Potash (Sat. Aq.), Type I R R
Potassium Alum R R
Potassium Amyl Xanthate, Type I R NR

Type II NR NR
Potassium Bicarbonate R R
Potassium Bisulfate R R
Potassium Borate R R
.Potassium Bromate R R
Potassium Bromide R R
Potassium Carbonate
Potassium Chromate
Potassium Chlorate '
Potassium Chloride
Potassium Cyanide
Potassium Dichromate
Potassium Ethyl Xanthate, Type I

Type II
Potassium Ferricyanide
Potassium Ferrocyanide
Potassium Fluoride
Potassium Hydroxide
Potassium Nitrate
Potassium Perborate
Potassium Perchlorate
Potassium Permanganate, 1036

Type I, 25S
Type II

Potassium Persulfate
( Potassium Sulfate
Propane
Propane Gas
Propargyl Alcohol, Type 1

Type II
Propyl Alcohol» Type I

Type II
Propylene Dichloride
Plating Solutions;

Brass R R
Cadmium R R
Copper R R
Gold R R
Indium R R
Lead R R
Nickel R R
Rhodium R R
Silver R R
Tin R R
Zinc R R

R
R
R
R
R
R

NR
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R

NR

R
R
R
R
R

NR
NR

R
R
R
R
R
R
R
R

NR
@12!

R
R
R
R
R

NR
R

NR
NR

Pyndine Type I
Pyrogallic Acid
Propylene Oxide

-R-

Rayon Coagulating Bath
Refinery Crudes
Rochelle Salts, Type I

-S-

Salicylic Acid
Santicizer
Sea Water
Selenic Acid
Sewerage
Silici-: Add
Silver Cyanide
Silver Nitrate
Silver Plating Solution
Silver Sulfate
Soaps
Sodium Acetate
Sodium Alum
Sodium Benzoate
Sodium Bicarbonate
Sodium Bichromate
Sodium Bisulfate
Sodium Bisulfite
Sodium Bromide
Sodium Carbonate
Sodium Chlorate
Sodium Chloride
Sodium Chlorlte
Sodium Cyanide
Sodium Dlchromate
Sodium Ferr1cyan1de
Sodium Ferrocyanide
Sodium Fluoride
Sodium Hydroxide, 10*
Sodium Hydroxide, 30%
Sodium Hydroxide, 50%
Sodium Hypochlorite
Sodium Nitrate
Sodium Nitrite
Sodium Peroxide, 8750
Sodium Perchlorate
Sodium Sulfate

NR R
R NR

NR

R
NR
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R

R

R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R

R* R
NR NR
R R
R R
R R
R R-
R R
R R
R R
R R
R
R R
R R
R R
R R
R R
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TABLE II

CHEMICAL RESISTANCE OF ASTM TYPE I AND TYPE II F.V.C. RIGID VINYL

TEMPERATURE TEMPERATURE
REAGENT 72°F 140°F REAGENT 7?°F 140

Sodium Sulfide
Sodium Sulfite
Sodium Thiosulfate
Sour Crude Oil (West Texas)
Stannic Chloride
Stannous Chloride
Starch
Stearic Acid
Stoddards Solvent
Succinic Acid
Sulfite Liquor
Sulfur
Sulfur Dioxide, (Dry)
Sulfur Dioxide, (Wet), Type I

Type II
Sulfur Trioxide
Sulfuric Acid, 3%
Sulfuric Acid, 10%
Sulfuric Acid, 20%
Sulfuric Acid, 33%
Sulfuric Acid, 50%
Sulfuric Acid, 70%
Sulfuric, 80% Type I

Type II
Sulfuric Acid, 85%, Type I

Type II
Sulfuric. Acid, 90%

Type I Grade'1
Type 1 Grade 2
Type 1 1

Sulfuric ACid, 95%
• v • . Type 1 Grade 1
t * Type 1 Grade 2

Type II
Sulfuric ACid Pickling
Sulfurous Acid
Sulfuric/Nltrlc (50/50)

69% 68%

-T-

Tall Oil
Tannic Acid-
Tanning Liquors

R
R
R
R
R
R
R
R

NR
R
R
R
R
R

NR
R
R
R
R
R
R
R
R

NR
R

NR

R
NR
NR

R
NR
NR
R
R

NR

R
R
R

R
R
R
R
R
R
R
R

NR
R
R
R
R

NR
NR
R
R
R
R
R
R
R
R

NR
R

NR

NR
NR
NR

NR
NR
NR
R
R

NR

R
R
R

Tartaric Acid
Tetra Sodium Pyrophosphate
Tetraethyl Lead, Type 1

Type II
Tetrahyrodurane
Thionyl Chloride
Thread Cutting Oil
Tirpineol
Titanium Tetrachloride
Toluol Toleune
Transformer Oil •
Tri Butyl Phosphate
Tributyl Citrate
Trichloroacetic Acid
Trichloroethylene
Triethanolamine
Trilones
Trimethyl Propane, Type I

Type II
Trisodium Phosphate
Turpentine, Type I

Type II
Trimethylaniine, Type I

Type II

-U-

Urea
Urine

-V-

Vegetable Oil
Vinegar
Vinyl Acetate

-W-

Water Acid Mine
Water Oeionlzed
Water Denrineralized
Water Distilled-Water Fresh
Water Salt
Whiskey
White Liquor
Wines

R
R
R
R

NR
NR
R
R

NR
NR
R

NR
R

i R
NR
R

NR
R
R
R
R

NR
R

NR

R
R

R
R

NR

R
R
R
R
R
R
R
R

R
K

NR
NR
NR

NR
NR
R

MR

NR
NR
NR
R

NR
R
R

NR
NR
NR

R
R

R
NR

ft
R
R
R

- R
R
R
R
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Gas Recovery 173

Jhole In the refuse
to 36 Inches are
-itaneter holes of

its provide greater
', should require a
i do smaller drill

-N t
•-he 'refuse removed.
refuse\t the hole
potential of flow

. . .-' chick ness are ..^
the base of refuse __.J
Ically, collection
s backfilled with ̂
t of the well depth.;;
tld be far enough

a truck-mounted
bit. Progress Is
jse. For example,
automobile''bodies

drilled in poorly
ional refuse." For
about 8 to 30 feet

A core barrel
debris or other

Materials

Various materials have been used for the well casing and associated
fittings. Although polyvinyl chloride (PVC) pipe is the most common aaterial
selected for well casing, fiberglass, high density polyethylene,and steel have
also been used. PVC has been the most popular choice because of its
relatively low cost and Its generally satisfactory performance. However, PVC
pipe nay be unacceptable where gas temperatures are high (>150*FJ. There
appears to be an Increase 1n the use of schedule 80 PVC 1n wells. Flberglas
1s also increasingly popular because of its light weight and nearly competi-
tive cost relative to PVC. A principal concern in using flberglas is re*
sealing the fiber with resin where the ;»1pe is cut or drilled. Otherwise the
exposed fibers will weaken rapidly. Polyethylene has been used by the utility
Industry in underground natural-gas installations, with a great deal of suc-

cess.
Pipe casings are sized on the basis of the expected gas flow rate and the

pressure loss within the well casing. Casings with diameters of 3 to 6 Inches
are common. Often, casing lengths of two different diameters are alternated
to pernit telescoping of the casings to accommodate landfill settlement.
Alternating pipe lengths of different diameters are joined by slip joints,
which permit one pipe to slide within the other but prevents their pulling
apart beyond some fixed point. These telescoping Joints are used mainly where
refuse thicknesses ire great; their absolute need and performance remair. to
be documented. The recent trend appears to be toward the elimination of tele-
scoping joints or the use of a single joint near, the top of the refuse. A
generalized gas well design 1s shown 1n Fig . 7. .;• ' '.' ' '•

Along that length of the well fro* slightly below to slightly above the
well casing's perforated Interval, the borehole 1s backfilled with gravel to
facilitate the flow of gas froa the refuse to the perforations. Commonly,
rounded to sub-rounded gravel from 1-1/2 to 3 inches In size Is used. A
2-foot-thlck concrete plug Is normally poured around the casing, above the
gravel backfill, as a seal against the Inflow of air from the surface and
ravelling of soil from above. A relatively dry concrete mixture should be
used to prevent plugging of the gravel-filled gas collection Interval of the
well. Above the concrete plug, the borehole 1s backfilled around th« well
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THE XERXES MISSION
STATEMENT

Xerxes Corporation
is a leading producer

of fiberglass structural products
for the industrial and

commercial marketplace.
Our efforts are dedicated to

providing high-quality,
competitively priced

products that satisfy all the
requirements

of our customers.
We are committed

to a philosophy of continual
improvement of our products,

services, processes, and
personnel in order to serve

our customers,
suppliers, employees
and our stockholders.



J

Xerxes is dedicated to delivering high-quality products that
help preserve the environment.

XERXES STRUCTURAL FIBERGLASS PRODUCTS
PROTECT ECONOMICALLY AND ECOLOGICALLY

Nature found an ally in the innovators and leaders"
at Xerxes. For nearly sixty years, we've been designing
and manufacturing economical products that help protect
the fragile relationship between humans and the planet.

Xerxes believes that progress should always be
achieved in concert with nature. That philosophy is
reflected in the images of air and water intermingled with
Xerxes products here.

We're proud of the long-standing Xerxes
commitment to the future, proud of our products, and
proud of our contributions as a leader in this essential
endeavor.



Meticulous manufacturing control ensures every Xerxes tank is
3 superior investment.

1 , The resin-rich surfaces of
Xerxes fiberglass tanks

• eliminate the need
for corrosion monitoring.

A HISTORY OF LEADERSHIP AND INNOVATION

Behind every Xerxes product stands six decades of
proven, on-the-job experience developing and fabricating
fiberglass equipment. A spirit of innovation and
leadership thrives throughout our operations.

Xerxes engineers were the first to add integrally
constructed ribs for underground fiberglass tanks,
dramatically increasing strength. We were also the first to
manufacture a U.L-iisted, fiberglass double-wall tank.

UNSURPASSED FIBERGLASS CONSTRUCTION

Xerxes builds its tanks using only the finest
materials. We combine high-quality resin and glass for
ultra-strong laminate products. Like fluting in corrugated
board, the integral ribs in our fiberglass tanks add strength
and guard against collapse. The integral ribs and tanks are
made of the same material and manufactured
simultaneously, ensuring a very robust product.



Xerxes tanks are
manufactured of
highly tested
resin and glass,
and feature
integral ribs, all
of which assures
a quality product.

STEEL RUSTS, FIBERGLASS DOESNT

No amount of "protective coating* can change the
fact that steel rusts. In fact, buried steel rusts even faster
because the ground is, by nature, electrically alive; every
steel tank installation inherently — and unavoidably—has
all the elements needed for rust And, while coating a steel
tank and adding an anode to the outside can sometimes
delay this process, it does not change steel's natural
tendency to rust

Even properly working external cathodic
protection does not guard against internal corrosion.
Experts estimate that internal corrosion is responsible for
up to 29% of the underground tanks currently leaking.

Introduced in 1963, single-wall fiberglass tanks
presented a rust-immune alternative to steel. Since then,
fiberglass tank usage has grown remarkably. Today, about

. j 50% of all new installations are fiberglass. And an
•--- ' estimated 90% of all tank purchases by major oil marketers

are fiberglass.

FIBERGLASS REDUCES EXPENSES .

• Once .installed, Xerxes tanks require no corrosion
maintenance or E.PA-mandated corrosion monitoring.
Many steel tanks must be monitored and tested N

periodically to be certain the cathodic protection is still
functioning. The sacrificial anode may also have to be
replaced, which may necessitate exhuming the tank. With
Xerxes fiberglass tanks, such inconveniences and
expenses can be avoided.

The fiberglass integral ribs also provide for a
structurally sound tank. Tested again and again before it
leaves the manufacturing plant, each Xerxes tank must
meet all of our strict standards before it can leave the
plant. ";^~-

Every Xerxes petroleum underground tank will
provide long, trouble-free service1. Our underground tanks
may be removed, and after recertification by Xerxes at the
new location, the tanks may be reinstalled and the
extensive warranty will continue,
1 $«* jptfcrffc wtmnty for deuiis.
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The double-wall tankjs designed to absorb and distribute loads, even
ir) the worst condftions, for optimum stress handling.

SINGLE AND DOUBLE-WALL OPTIONS

The first U.S. manufacturer to introduce a U.L-
listed double-wall fiberglass underground storage tank,
Xerxes also developed state-of-the-art DWT-ll tanks. These
tanks are rust-free, cost-efficient and compatible with all
petroleum products, alcohols and alcohol-gasoline
mixtures'. The new design innovations of the DWT-ll tanks
make Xerxes a leader in underground storage of petroleum
products. Large or small, single-wall or double-wall,
Xerxes tanks fit virtually any application — from industry
giants to the neighborhood station or convenience store.
1 See specific wtrnnty tor details.

Both the single-wall
and double-wall . *
models deliver £
strength, easy ^
installation and
cost-efficiency.



The new Xerxes DWT-II
Double-Wall Tank is a
prime example of
advanced underground
tank technology.
Developed by Xerxes,
these tanks are
compatible with all
alcohol fuels for decades
of worry-free use.

A LEADER IN QUALITY

Too much is at stake, environmentally and
economically, for Xerxes' quality to be anything less than
superior. Our policy is to supply competitive, high-duality
products and services that meet our customers' require-
ments] every time, without error.

J * The Xerxes Quality Improvement Process is
facilitated by Quality Improvement Teams (QITs) at
Headquarters and each manufacturing facility. The
Process puts an emphasis on doing things right the first
time, preventing errors and improving relationships with
customers, employees and suppliers. •-

Our long- and short-term operation planning
requirements are met by the Material Requirements
Planning System (MRP-II). And, as part of the quality "
control effort, Xerxes headquarters is linked to the
engineering departments and plants via dedicated phone
lines to ensure the flow of current data. Manufacturing

and Design Engineering are linked through the Medusa®
CAD/CAM System for data transfer and analysis, allowinr
continuous feedback on process equipment and product"*—1'1

design. For statistical analysis, we use software such as
MINITAB® Design Engineering also applies the latest
Finite Element Analysis and Differences techniques (FEA).
Product information can be electronically transferred to
customers from Xerxes through the AutoCAD* system.

Throughout our process, statistical methods are
utilized better to understand variations and measure
improvements. We also simulate conditions more severe
than actual underground pressures to earn a U.L. listing
and carry Factory Mutual approval. . . . . . ..' __-

,-v -./ - Al| of this ensures Xerxes maintains its extremely
high standards of quality in every aspect of its business..



He/7 Process Systems are custom-designed to solve specific pollution problems.

XERXES' HEIL PROCESS EQUIPMENT™ CUSTOM ENGINEERING AND FABRICATION

Heil Process Equipment's commitment to a safer
environment began in 1928 as a manufacturer of
corrosion-resistant products to contain and process toxic
and corrosive materials. Today, Heil provides research,
development, engineering and manufacturing to solve a
wide variety of industrial, environmental and corrosion
problems. Heil Process Systems, utilizing wet scrubbing,
venturi, stripping and adsorption technology, provide cost-
effective solutions to pollution problems.

Heil pioneered the use of fiberglass-reinforced
plastics in products for the storage, handling and control of
corrosive and toxic chemicals. Utilizing state-of-the-art
composite laminate design, production and quality
assurance technologies, Heil can offer cost-effective
storage tanks, piping, ventilation systems, fume scrubbers,
fans and related products to handle the most demanding

• applications.

Each customer's particular need is given the full
attention of our engineers, and a system is custom-built to
solve that problem. Heil Systems may be tested before
installation, and monitored in action. Plant tests, field
tests, and laboratory research give our engineers the
information they need to make improvements and
changes.

Research and testing, plus a quality assurance
program that warrants all materials and workmanship...
that's Heif Process.

For more than 60 years, Heil has provided
products and systems that have led the way to a cleaner,
safer environment

8



OUTSTANDING CORROSION-RESISTANT SYSTEMS

Nationwide, major corporations depend on customized
systems to store and process noxious chemicals, sewage,
agricultural and petroleum products, de-ionized water, and
other liquids that require corrosion-resistant containment.; i
Our custom fabrication accomplishments include:
• World's tallest free-standing fiberglass exhaust stack
(170 feet without guy-wires);
• Environmentally controlled fiberglass "cocoons" to
protect communications space satellite instrumentation
during ground and air transportation;
• Custom process and storage tanks for agriculture;
• Special trailer-mounted bulk food transporters; and •-.
• Complex pollution control systems for chemical
processing in paper and steel mills, water treatment
facilities, metal finishing plants, and other industrial
settings. ' - •

Xerxes is noted for fts extensive range of customized
agricultural and industrial applications.



•.•:.:..--•_ L- Xerxes
manufacturing
plants use the
latest process

equipment and
quality controls,

and the finest
materials.

XERXES FIBERGLASS STRUCTURES FOR TODAY
"AND TOMORROW x--^v^;- :-

Our commitment to quality is the foundation of the
strong, long-lasting relationships we share'with our
customers. Unlike less durable goods, Xerxes tanks
absolutely must perform up to standards for decades.

We believe in going the extra mile for our
customers. Xerxes operates more manufacturing facilities
in the U.S. than any other single UST tank manufacturer.
Our eight strategically located plants allow us to provide
prompt delivery and quality service, both economically and
efficiently, to any location.

Indeed, it is our commitment to customer
satisfaction and quality products that makes us the first
choice in underground fiberglass storage. For today, and
tomorrow.

Xerxes' commitment to
quality products and

superb customer service
permeates every pan of

our business, and is
reflected in our

corporate policy:

To supply competitive
products and services

that meet our customers'
requirements every time,

without error.'

10



Goulds

Submersible
Pumps
MODEL

10EJ
For 4" and larger wells

SPECIFICATIONS

» Capacities: to 16 GPM.
• Best efficiency point: 10 GPM.
• Horsepower: 1/3 - 3 HP.
« Discharge connection: V&-% HP -

1"NPT, 1-3HP-V/4 NPT.
• Rotation: counterclockwise when

looking into discharge. '
• Recommended for 4" wells or larger.

FEATURES

Powered for Continuous
Operation: All ratings are within the
working limits of the motor as recom-
mended by the motor manufacturer.
Pump can be operated continuously
without damage to the motor.

Completely Field Serviceable:
No special tools needed for repair and
no shipping back to the factory.

Abrasion-Resistant Construction:
Face clearance design and floating
impellers make for an extremely
abrasion resistant configuration.

Corrosion-Free Components:
Diffusers and impellers made of
rugged thermoplastic — resists
mineral and algae deposits.

Stainless Steel Bowls: Stack up
and rabbet lock together.

Polished Stainless Steel Casing:
Durable in the most corrosive waters.

No Gaskets: Interstage leakage
controlled by compression of diffuser
between bowls.

Cast Bronze Motor Adapters and
Discharge Heads: Are on all four
inch submersible pumps.

Rugged Check Valve: Positive
sealing, cast bronze with cast bronze
poppet, monel spring and stainless
steel self locking nut, and retainer.

Urethane Discharge Head
Bearing: Replaceable bearing allows
excellent sand handling capabilities.

Hex Shaft Design: Six sided shaft
eliminates impeller keys and provides
more positive drive.

Stainless Steel Shaft Sleeve:
Corrosion resistant.

Stainless Steel Shaft Coupling:
Provides greater strength and
corrosion resistance.

FrankllrTEIectric Motor:
Corrosion resistant all stainless
steel construction through 2 HP,
stainless steel casing with nickel
plated gray iron end bells on
motors over 3 HP.
Built-in surge arrester is provided
on single phase motor through 3 H
Stainless steel splined shaft.
Hermetically sealed windings.
Replaceable motor lead assembly
UL 778 recognized.
NEMA mounting dimensions.x.̂
Control box is required with all
single phase units.
Three phase units require a
magnetic starter with three leg
protection. Magnetic starter and
heaters must be ordered separatel

NUMBER CODE

Gallons per
mmuta

10EJ03411

// / \\\
10 EJ 03 4 1 1

J"
Pump S0>ws ———

HP Sn« —

r r T
I (2)

I l_
(3)

U:
3.

I . 115V
-2 - 230 V

4.400V
Single Phase 3 -wire
S-ngU Phase 2 -wire
Three Phase 3*

_ Untsw Civm A _

wre
j- n



More Goulds submersibles are installed than any
other brand. Because they are quiet and depend-
able. Built from quality materials. And individually
hand assembled and tested at the factory. Put a
Goulds in the ground, and you can be confident it
will bring you the water you need. For a long, long
time. Choice

bronze

Impellers for 30
45 gpm moti/are
tough
filledoryl. Impellers

1 gpm models
bronze.

Rugged bronze
check valve.

Bronze discharge
head.

Urethane bearing at
top end of shaft.

painless steel bowl.

Rugged glass-filled
thermoplastic
dlffusers and
Impellers.

Unique flat wear ring
Polished heavy design gives impellers
gauge stainless steel superior resistance
casing, threaded for 1o abrasives,
field serviceability.

Series E Submersible Pumps
(Flat Bowls)
for 4" and larger wells.



Rockford Pump tt Supply

2344 - ieth AVENUE
ROCKFORD, II. 61104
[815)399-0179

Mr. Tom Hilbert
Winnebago Reclamation Service
8403 Lindenwood Road
Rockford, IL 61109

Dear Tom: .

I have enclosed literature on the Goulds Submersible
Well Pumps that we have been supplying your company
since 1989.

Your company decided to try the Goulds pumps because
of their corrosion-free construction, and their
better pricing over competitive brands.

Your company's own experience with these pumps during
the last five years is the greatest evidence of their
durability and cost-effectiveness. Please let me
know if you need any additional information.

Sincerely,

George LaMarca

GL/sb

Enclosure
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LANDTEC S GEM-500 Analyzer Provides a
Convenient Link Between Your Landfill Data and Office Computer
Key GEM-500 Features:
Multi-functional Analyzer.. .provides automatic

sampling and analysts of gas composition {% bv
volume CM, (100% & LEU, C02. 0; and % remain-
ing gas balance!, temperature, pressures Also
calculates gas flow rales as well as 8tu rates.

Diverse Field Applications monitors migration
control systems, gas collection systems, flares,
migration probes, temperatures, and more.

Light-Weight Compact Size is easy to carry
Weighs less than five pounds.

Quick Analysis . displays gas analysis and flow
results in usually less than one minute.

Infrared Gas Analyzer . provides high-tech accu-
rate measurements of methane (CH4),and carbon
dioxide {CO;}.

Reference Beam.. provided by infrared analyzer
for self compensation.

Durable Oxygen Analyzer.. .provided by the galvanic
cell principle, unaffected by other gases such as
CH4.COz.orHzS.

User Friendly On-Screen Menu . guides the user
step-by-step through all functions and options
available

PC Data Down-Loading provided by RS232 inter-
face with compatible computers.

Data Storage/Retrieval...stores last set of measure-
ments taken for each monitoring point, up to 500
monitoring points total.

Prior Data Recall.. .allows user to recall last stored
data for each monitoring point.

Methane Analysis ..displayed as either %CH4 by
volume or IEL

Durable Construction .built of strong, durable
plastic material for harsh landfill environment.
Sealed keyboard.

All Weather Use., .designed to operate in hot/wet
weather extremes from I4°F to 104°F Weather
proof.

Buir.-'ii Adjustable Alarms ..allows user to set
alarm limits for CH4 and 02.

Rechargeable Batteries.. .provides all day field use.
Battery Check.. .monitors battery life remaining.
Monitoring Point I.D. Codes provides alphanumeric

identification of monitoring points for data storage.
Maintenance Codes.. .allows user to note typical

maintenance needs using eight preset mainte -
nance codes.

Date/Time Stamp.. recorded for all stared data.
Imperial vs. SI Units.. .displays measurements in

Imperial (USA! or SI (metric) units
Unattended Auto-Log Option allows readings to

be taken automatically (unattendedl at user
selected intervals.

Interfaces to LANDTEC Data Management
Software which provides statistical management
and reporting of LFG data.

Multiple Flow Meter Analysis cupported by GEM-
500 to calculate gas flow rates from Accu-Flo well-
heads, orifice plates and Pitot tubes.

From Landfill field Data To. Computer Gas Management

Quality Landfill Gas Management Begins with Accurate field Data Correctly Recorded

GEM-500 Packs Nine LFG Instruments
and Computer into Five Pound Case

The highly accurate and reliable GEM-
500 provides field technicians with the most
commonly used LFG instrumentation, linked
to an on-board computer for quick data cal-
culations, storage and retrieval - all within
a compact, all weather case the size of a
dictionary.

The GEM-500 was designed by LANDTEC
to support the ever-increasing instrumenta-
tion requirements of LFG monitoring. The
multi-functional unit expedites the analysis
and storage of field data. Software allows
easy downloading of stored data to a per-
sonal computer for further analysis and
reporting.

Couple the GEM-500 with a LANDTEC
Accu-Flo landfill gas wellhead, and field
monitoring becomes faster and more effi-
cient. With the GEM-500 and Accu-Flo com-
bination, you can forget about carrying
analyzers for methane, carbon dioxide and
oxygen. You can also eliminate handling
high and low pressure and temperature
gauges, Pitot tube, orifice plate or other
cumbersome flow meters, vacuum pump,
flow calculator and data sheets.

GEM-500 Specifications
Sensor Range Resolution

Methane - CH4

Carbon dioxide - C02
Oxygen - Qz

Pressures (diff)
(static)

Imperial 1

0-100%
0 - 75%
0-100%
0-10"W.C.
0-1WW.C.

mperif

01
0.1
0 1
0.01
0 1

GEM- 500 Typical Accuracy

Concentration
5% (LEL CH4)

75%
100%

%CH4by
Volume
iO.3%
il.9%
±1.9%

%CO;tW

Volume

n.a.
±3.0%
n.a.

%0,bv
Volume

±0.25%
na.
n.a.

Additional Information
Technical information is available on the

GEM-500 including product specifications,
and user instructions. Information is also
available on LANDTEC's family of integrated
landfill products including: wellheads, well-
bore seals, knock-outs, instrumentation,
condensate/leachate treatment, flares and
landfill gas management software.

LANOTEC also provides technical and
educational literature on specific landfill
subjects and issues. Please call our toll free
telephone number (800) 821 -0496 {8 a.m. -
5 p.m. Pacific Time) for additional information
and placement on our mailing list.

IN SWMA

An involved and contnbuting
member of the Solid Waste
Association of North America
and trie National Solid Waste
Management Association

lANCTEC
LANDFILI CONTROL TECHNOLOGIES

West Coast Sales Office
(800) 821-0496, (3101908-7665 FAX
Easi Coast Sales Office
(800) 844-4538, (301) 309-6583 FAX

Product designs and specifications are subject to change without notice User is responsible for determining r/ of product



LANDFILL CONTROL TECHNOLOGIES
METERING/INSTRUMENTATION

Gas Extraction Monitor

GEM-500 Integrates Nine Landfill Gas
Field Instruments with On-Board Computer

Versatile Analyzer Simplifies LFG
Monitoring and Control

The GEM-500 was specifically designed
by Landfill Control Technologies (LANDTEC)
for use on landfills to monitor landfill gas
(LFG) migration control systems, gas collec-
tion systems, flares, migration probes, LEI
levels, subsurface fires, and more.

The light-weight, portable unit links nine
field instruments with an on-board computer.
The versatile monitor provides landfill tech-
nicians with an array of analysis and compu-
lation functions. The results can be stored
and later down-loaded to a personal com-
puter to provide error-free data management.

Multi-Functional Features
The GEM-500 automatically samples and

analyzes the methane, carbon dioxide and
oxygen content of landfill gas. The easy to
read LCD screen shows the results as
percentages of CH4, C03,0? and "balance"
gas (typically nitrogen). The GEM-500 also
calculates and displays gas flow rate, Btu
content, temperature, pressures and LEL
(Lower Explosive Limit).

In addition, the user can recall prior data
stored at up to 500 monitoring points for
contrast with current data. Alarms can
easily be set for methane, oxygen and tem-
perature measurements.

The GEM-500 can automatically calcu-
late gas flow rates, adjusted to standard
temperature and pressure. The results can
be displayed in either Imperial (USA) or SI
(metric) units.

LANDTEC'S versatile GEM-500 can be
used on orifice plate and Pilot tube meters,
but most effectively on LANDTEC's Accu-Flo
wellheads, which incorporates a built-in
precalibrated gas flow meter and quick-
connect sample ports.

The Accu-Flo wellhead and GEM-500 were
designed to work together to expedite infor-
mation required by environmental regulations.

Rugged, User Friendly Design
The GEM-500 is an ail-weather, self-

contained portable monitor which uses a
self-compensating infrared gas analyzer,
rechargeable power supply for all day use,
an internal sample pump capable of draw-
ing a gas sample at up to 70" vacuum.

An easy to follow on-screen menu
guides the operator through the sampling
process which can be completed in less
than a minute. I.D. codes allow the user to
store and recall the last set of measure-
ments for each monitoring point. Preset
maintenance codes can be used to note
field work required. The stored data can be
later retrieved or down-loaded to a person-
al computer for use in a database, such as
LANDTEC's LFG management software.

Time Saving Conveniences
Users will readily appreciate the built-

in, time-saving conveniences provided by
the GEM-500. Instead of fumbling with
data sheets, temperature gauges, Pitot
tubes, methane/oxygen/carbon dioxide
analyzers, pressure gauges, calculators and
other field equipment, the GEM-500 pro-
vides it all, and more, in an easy to carry
light-weight case.

LANDTEC's Family of Landfill Products
The GEM-500 is part of a family of prod-

ucts developed by LANDTEC for the landfill
industry. These products are based on a
decade of corporate operating and regula-
tory experience at multiple sites by
LANDTEC's parent, Pacific Energy.

© 1993 Landfill Control Technologies Corporate Headquarters 6055 E. Washington Blvd., Commerce, California U.S A GEM is a product tradmark
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SURFACE WATER CONTROL

INTRODUCTION

A surface water control system will be provided that will consist of a means for off-and on-site
runoff diversion, and on-site runoff collection. Each component of this surface water control
system is described in greater detail below. The proposed locations of all permanent surface
water control structures are depicted on Sheet B-3 of the site developmental drawings.

OFF-SITE RUNON DIVERSION

The existing Pagel Landfill is currently an above-grade landfill. Therefore, all potential runon to
the facility will be directed to the runoff ditching network and conveyed off-site through Outfalls
003 and 004.

ON-SITE TEMPORARY DRAINAGE DIVERSION BERMS

Diversion of on-site surface drainage around the active fill areas and areas with daily cover, will
be accomplished with temporary drainage diversion berms. Temporary berms will also isolate
runoff from active fill areas and areas with daily cover. Likewise, to the extent practical, this type
of berm will also be used to direct runoff from undisturbed areas around those which are
disturbed. In addition, temporary swales or ditches may be utilized in conjunction with berms as
necessary to facilitate positive drainage. All berms/swales/ditches will be constructed as
necessary to prevent runoff from the 25-year, 24-hour, storm from entering active landfilling and
disturbed areas.

All berms/swales/ditches and associated structures that will be provided for runoff diversion
around disturbed areas will be designed to have flow velocities that will not cause erosion and
scouring of the natural or constructed diversion and downstream channels. Diversion facilities
will be operated until the final cover is placed and erosional stability is provided by vegetation or
other approved means. Runoff from undisturbed areas that becomes commingled with runoff
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from disturbed areas will be handled as runoff from disturbed areas, including compliance with
any NPDES Permit requirements. The NPDES Permit Application is included in Appendix 1.

ON-SITE RUNOFF COLLECTION

Currently, the majority of surface water runoff from the site drains to an unnamed tributary of
Killbuck Creek, or to Killbuck Creek itself.

As filling in the existing site is completed, final slopes will be vegetated to the extent possible,
therefore reducing the chance of impacting the runoff water quality. Stormwater runoff will be
collected in perimeter ditches and erosion control terraces located along the perimeter of the unit.
The flow in these terraces will be conveyed to perimeter ditches via open letdowns lined with
riprap. The perimeter ditches flowing to the north of the landfill will be tributary outlet ditches
through pipe-drop inlets which allow the water to safely pass beneath the perimeter roadways.
Outlet ditches will convey the stormwater runoff to a temporary stormwater holding basin that
discharges to an unnamed tributary of Killbuck Creek through Outfall 003. The runoff which flows
to the south of the site via perimeter ditches will be conveyed to an outlet ditch through a riprap
lined chute. This outlet ditch discharges to Killbuck Creek through Outfall 004.

All ditches, terraces, letdowns, and any associated culverts and pipe-drop inlets were designed
to carry the runoff from the 25-year, 24-hour storm when the site is active (disturbed areas
present) or pass the 100-year, 24-hour storm with the site closed (completely vegetated). The
sizing is based upon runoff generation estimates using the USDA-Soil Conservation Services TR-
55 Method and assuming final grades are achieved (which tends to maximize tributary drainage
and average watershed slope). Furthermore, for active site conditions, it is assumed the first five
acres of any tributary area is freshly graded bare ground, the next five acres is poorly vegetated,
and the remaining acreage has good vegetation.

All ditches and terraces are to be vegetated channels except the terrace outlet which will be lined
with riprap. As necessary, where ditches or culverts discharge into existing waterways, riprap,
clean broken concrete or other suitable erosion control measures will be employed. Based upon
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these lining materials and protective measures, these ditches and any receiving channels should
be adequately protected from erosion and scouring.

The runoff collection ditches and culverts will be operated as described above until at least such
time that the final cover is in place and erosion stability is provided by the vegetation and other
approved means over their tributary area. Calculations for ditches and pipe-drop inlet structures
are included in Appendix 2.

Attachment 19 May, 1996
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APPENDIX 1

NPDES Permit Application
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ANDREWS ENVIRONMENTAL ENGINEERING INC. 3535 Mayflower Blvd.. Spfingfeb. Illinois 62707/(217) 787-2334

April 1, 1993

Mr. Tim Kluge, Manager
Industrial Permits Unit
Illinois Environmental Protection Agency
Division of Water Pollution Control
2200 Churchill Road
Springfield, IL 62706

re: Winnebago Reclamation Service, Inc. - Pagel Landfill
Winnebago County/Rockford, Illinois
IEPA-DLPC Site Number 2018080001
NPDES Stormwater Application

Dear Mr. Kluge:

On behalf of our client, Winnebago Reclamation Service, Inc., enclosed herewith is an original
and one copy of the NPDES Form 2F to discharge Stormwater from the above referenced facility.
The Notice of Intent Form for General Permit was submitted to the IEPA/DWPC on October 1,
1992.

Please contact us, is there are any questions or comments regarding this permit application
submittal. ThanK you.

Sincerely,
•̂ s

Daniel R. Feezor
Environmental Engineer II
Division of Soiid Waste Management

CC: Winnebago Reclamation Service, Inc.

Enclosures

DRF:njm

F/\X; (2'17)787-9495



WINNEBAGO RECLAMATION SERVICE, INC.

PAGEL LANDFILL

STORMWATER RUNOFF NPDES PERMIT APPLICATION

National Pollution Discharge Elimination System (NPDES) Permit is hereby requested for outfall
001 at the subject site. 40 CFR 122.26 requires that stormwater discharges associated with an
industrial activity obtain an NPDES Permit. 40 CFR 122.26{b)(14)(v) defines landfills that receive
or have received any industrial waste as an industry whose stormwater discharge needs to be

permitted.

The Winnebago Reclamation Service, Inc. (WRL), Pagel Landfill is an existing facility located
about two miles south of Rockford, Illinois. The facility is currently comprised of a single waste
disposal unit. This application requests the NPDES permit for the discharges associated with the
landfill.

NPDES PERMITTING

In accordance with 40 CFR 122.26(c)(1), since the discharge points 001 and 002 are comprised
entirely of stormwater, enclosed herewith is the NPDES Form 2F. This-NPDES Form is submitted
to correspond with the Notice of Intent for General Permit filed with the IEPA/DWPC on October
1,1992. The following narrative will supplement these forms.

Site Location Map

A Site Location Map has been included which shows the approximate location of outfalls
001 and 002. This map was constructed using the Rockford South Illinois USGS 7.5

minute topography map.

Form 2F

Form 2F has been completed and enclosed along with the Site Drainage Map which also
show outfalls 001 and 002.



Outfall Location

The latitude and longitude of outfall 001 and 002 were determined by using the Rockford
South USGS 7.5 minute topography map.

II. Improvements

Winnebago Reclamation Service, Inc., Pagel Landfill is not required by any Federal, State,

or Local authority to meet any implementation schedule for the construction, upgrading,
or operation of wastewater treatment equipment or practices or any other environmental
programs which may affect the discharges described in this application.

III. Site Drainage Map

A Site Drainage Map showing topography depicting the facility has been included. The

entire drainage areas for outfalls 001 and 002 are depicted.

IV. Narrative Description of Pollutant Sources

A. For outfall 001, the 12.55 acre drainage area contains no impervious surfaces.
For outfall 002, the 20.56 acre drainage area contains no impervious surfaces.

B. Since the landfill uses daily cover, there have been no nor will be any significant
materials that are stored, treated, or disposed in a manner to allow exposure to
stormwater. No pesticides, herbicides, soil conditioners, or fertilizers have been
applied at this facility. Future applications will be in accordance with applicable
regulations and/or permits.

C. Outfall 001 consists of a 24 inch corrugated metal culvert. Outfall 002 consists of
an earthen ditch which sheet flows to Killbuck Creek, This will be replaced with

a culvert in the future.



V. Non-Stormwater Discharges

The discharges from 001 and 002 will be comprised of entirely stormwater.

VI. Significant Leaks or Spills

There has been no history of significant leaks or spills of toxic or hazardous pollutants in
the past three years.

VII. Discharge Information

40 CFR 122.26(c)(2)(E) states that: Quantitative data based on samples collected during
storm events and collected in accordance with 40 CFR 122.21 of this part from all outfalls
containing a storm water discharge associated with industrial activity for the following

parameters: (1) Any pollutant limited in an effluent guideline to which the facility is
subject; (2)Any pollutant listed in the facility's NPDES Permit for its process wastewater

(if the facility is operating under an existing NPDES Permit);{3)Oil and grease, pH, BODS,
COD, TSS, total phosphorus, total Kjeldahl nitrogen, and nitrate plus nitrite nitrogen; (4)
Any information on the discharge required under paragraph 40 CFR 122.21 (g){7)(iH) and
(iv) of this part; (5) Flow measurements or estimates of the flow rate, and the total amount
of discharge for the storm event{s) sampled, and the method of flow measurement or

estimation; and (6) The date and duration (in hours) of the storm event(s) sampled, rainfall
measurements or estimates of the storm event (in inches) which generated the sampled
runoff and the duration between the storm event sampled and the end of the previous
measurable (greater than 0.1 inch rainfall) storm event (in hours).

Therefore using this information, the following parameters were sampled:

BODs

COD

Oil and Grease
Kjeldahl Nitrogen



Nitrite and Nitrate Nitrogen
Total Phosphorous
Suspended Solids
Barium
Iron
Lead
Manganese
Zinc
Fecai Conform

The storm that was sampled occurred on March 2, 1993. The storm lasted 410 minutes
and had a total rainfall of 0.13 inches. This storm occurred 120 hours after the end of the
previous measurable rain event. The maximum flow rate through outfall 001 was
measured to be 951.58 gallons per minute. The maximum flow rate was calculated using
an algorithm using Bernoulli's equation for the culvert given a depth value. The total flow
from the rain event was estimated using the SCS TR-55 method using a Curve Number
of 88. This rainfall runoff event was sampled during the winter.

The grab samples were taken within the first 30 minutes after the commencement of the

discharge. The composite sample was created by taking grab samples every 15 minutes
for three hours. The samples were mixed with the same percentage as the percent of
total flow with the specific interval.

VIII. Biological Toxlcltv Testing Data

Biological Toxicity Testing was not conducted for this facility.



IX. Contract Analysis Information

The analysis information was conducted by National Environmental Testing, Inc. (NET).
Alt pollutants were analyzed by NET except for pH which was measured on-site using a
Cole-Parmer pH pen.

X. Certification

The permit application was signed by an officer of Winnebago Reclamation Service, Inc.



EBA Number: ILOO

FORM
1

U.S. ENVIRONMENTAL PROTECTION AGENCY
GENERAL INFORMATION

Ceneolidaied Permits Program
(Reed Ox "General Instruction*" be'ote tuning.)

Wnnetfa^oRReclamation Service, Inc.
Pagel Landfill_______________
HI. FACHJTY NAMi

V. PACtUTY MAIUNQ ADDRESS

8403 Lindenwood Road
VI. FACILITY LOCATION

Rockford, IL 61109

PtEASE PLACE LABEL IN THS SPACE

GENERAL INSTRUCTIONS

If • preprinted label hea been ptovldad. efflx It In the
designated spec*. Review the informed on carefully;
It tiff of It la Incorrect, crosa through It and enUf
the correct dan In the appropriate tin-in eree below.
Alto, ir any oj the preprinted data it extent (the area
to the left of the label ipae* if ta the Informedon
that thould tpptttl, pl***e provide It In the prop*r
rill-In *>ei(tl. below. If the lebel 1* complete end
correct, you need not complete ttemi I, lit. V, end VI
(except VI-8 which mint be completed reoerdeiij.
Complete ell lumi If no lebel hei been provided.
Refer to the Instruction! lot detailed Item
deccripBon* mnd lor the legal authorliaoona under
which this dstn I* collected.

II. POLLUTANT CHARACTBBST1CS I

INSTRUCTIONS: Complete A through J to determine whether you need to •ubmlt eny permit •pptioatfon formi la the EPA. If you answer "ye*' to any que«0ona, you muet eubmlt thit
form end the supplements! farm lit led In the pwanthai* following the qoeirion. Merk "X" In the box In the third column tf the supplemental (orm l» attached. If you enewel "no" lo
eech question, you need not eubmlt em; of the** form*. You mey answer "no* If your ecdvirf It oxduded trom permit lequirementi; Me Seen on C of the instruction*. See eJto, Section
D of the Inetructione for dennidone of bold-faced ttrmi.

Spedflc Queitlorw MAHK'X*

Yet Form
Attvehed

Sped fie Quesrions MABKTC

An>ched

A. ti thi* ltdlitv • publicly owned treatment works which
results in e discharge W waters of the U.S.7

B. Doe* or win thi* facility (either existing or
proposed) indud* • concentrated animsl feeding
operation or aquatic animal production facility
which results in • discherge to waters of the
U.S.r (FORM 2BI

X

la this a facility which currently results in discharge* te
waters «f the U.S. other than thoee doaeribed. in A or B
above? (FORM 2C er FORM 2H

X 2F
D. It thrt ie e propoied feciTitY (other then thoie

deeeiibed in A or 6 ebovel which will mult In «
ditcherge to wei«n of the U.S.? (FORM 2O or
FORM 2F1

X

C. Doe* or will this facility treat, ttore, or di*pose of hazardous
wutas? X

Do you or win you inject *t this f icility induetriel
or munieipel •ffluent below the lowermo*t
itretwm conteining, within one quener mPe of the
well port, underground" •ourcn of drinking
wtter?

G. Do you or will yog inject et thit feeifity *nv produced wtttr
or other fluid* which •>• brought to the turtec* in connection
with conventioinl el or neturel gee production, inject flu'di
uted for enhsnced recovery of oil of neturel QU, Of inject
fluids for ••orege of liquid hydrocarbons)

H. Do you or wiU you tnftct ec this fectlity fluids for
epeciel proeesees tuch e* mining of tullur by the
Frtech process, tolution mining ol minerals, in
litu ctmbumon of foseil fueJ, or recovery of
gtothermel energy J

I. Is this fedUry • proposed stationery source which is one at
the 20 indu»tri*l categories It»t«d in the instructions snd
which will potsntttlly emit 100 ton* per year of any air
pollutent rsgteated under the Clean Air Act end mey affect or
be located in an attainment eree?

X
J. 1* this facility a proposed stationery tou-ce which

a NOT one of the 28 industrial categories listed
in the instructions snd which will potentially *mit
250 tone per year of any air pollutant rogulaied
under the Clean Air Act and may effect or be
loci led in on attainment tree?

X

III. NAME Of FACILITY!

Winnebaero Reclamation Service. Inc. - Pagel Landfill
IV. FACILITY CONTACT I

neat. «mti snd TIBS Marzorati, Gary - Executive Vice President B. Phone (are. code* oo.l(8 15) 654-4779

V. FACILITY MAILING ADDRESS '

A. Street or P.O.Box, B. City or Town, C. Ststs. 0. Zip Code 8403 Lindenwood Road
Rockford, IL 61109

VI. FACILITY LOCATION!

A. Su«it. Route No. or other Sow fie Identifier. B. County Nome, C. City °' Town. D. Sni*. E. Zip Cod*

8403 Lindenwood Road, Winnebago County, Rockford, IL 61109
F. County Code (if known)

EPA Form 3610-1 {Re*. 7-«tl Cononu* on Pege 2



Cenonuad from P»«* 1

VII. SIC COOES (4-dioit. In ofd*r of priority) '

A. FIRST B. SECOND

4953 Landfill, Sanitary: Operation of
C. THIRD O, FOURTH

(ipadry)

VIH. OPERATOR INFORMATION1

Winnebago Reclamation Service, Inc.
B. I* lha nam« lined In H«*n VI11-A tlio tht own*rJ

YES Q NO

C. Sutua of Opatatoi (Cnur lha appiopriati l4tt*r Into
aruiwar box: If ~Oih«i", »p«ify.l L

F - FEDERAL
S - STATE
P - PRIVATE

M - PUBUC factor th«n l*d«>al
or *nu)

O - OTHER (iMciFyl

D. PhotM (•(•• ctxft and number)

(815)654-4779

C. 5wa«t at P.O. Box 8403 Lindenwood Road
F. Cliv *f Town

Rockford
Q. St>»

Illinois
K. Zip Cod*

61109
IX. INDIAN LAND

I* th* hcfllty loe»ud on Indian Undi?

DYES 36 NO

X EXISTING ENVIRONMENTAL PERMITS

A. NPOES (Ddehoigti iq Suttnct Wi»r) D. ^SO (Air Emiijtoni from Ptopa**(t Sourctil IEPA/DLPC Supplemental
1985-96

(. UlC (Undaigraurtd Iniacrion ol Fluid*) E. OTHER (i
IEPA/DLPC OP/DE

1972-24

C. RCRA (H-i.fdoui W..l«l e. oTHncMdtvi IEPA/DLPC Supple
' mental—1979-923———————

30, MAP'

Atuch to tM* •ppflodon • topognpNc m«p of th* •»• ut«ndng W •( l*ut «n« m3« b*y«nd puspiny bound*ri«i. Yh» m«p mwt »how th« eudin* o( th« (BcintY. th« loe'don ol *»=h of
in uitting and prapoxd lnuk> and dUeh-fv* auuetui**. ••eh ef !*• huaidctu wviu tr*«m*nt. itan««. or dUpoul Ucilib*i. *nd *«ch w*» wfv.n It lnj*«a fluid* undarground. Indud*
•Jl loring*. riv*n and othar turta«a wat«r bodlai in th* map »r«*. S«« irwavetleni (or pr*da* raauixnana.

l. NATURE OP BUSINESS (pipvid* a brial d«icripriori!

Winnebago Reclamation Service, Inc. Pagel Landfill is a operating sanitary landfill,

XlH. CERTIFICATION !i*.ln.auceonal

I carnfy uod*r p*iWty of law that 1 twva p«r>o«WlY uamiMd and vn ramillaf with OM inform*Son tubmlttad In th'a appfiooon and *J1 acwcnrnvna *nd thac. b*a*d on my InqurY o'
tno*a »ar*o*v arun*dat«ly Kiporwibt* for obtainine tha In lorn* don conninad tn tn* •pp«o>d«n. 1 b«0ava thai tna bUorrnvban U tru*. •ecurata and «ompl«u. I *m awaia irwc tM>a a>*
tignifleant panaddva for ii**nJrtn<j (•!•« lnlarm«4en, Irtduding *a pocnldllY of Hm» an

A. N*ma «nd Oftieial Tid* (ryp« «jf printt

Gary L. Marzorati, Executive Vice President
,<£. C. Dau SJflrwd

March 30. 1993.
COMMENTS FOR OFFICIAL USE ONLY '
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ONE MILE RADIUS

39°Z 30

NOTES:

1) TOPOGRAPHY TAKEN PROM
ILLINOIS STATE GEOLOGICAL
SURVEY 1976 ROCKFORD SOUTH
QUADRANGLE MAP.

2) OUTFALL 001 IS A 24"
CORRUGATED METAL PIPE
CULVERT LOCATED IN THE
NORTHERN PORTION OF THE
SfTE. OUTFALL 002, LOCATED IN
THE SOUTHERN PORTION OF
THE SITE, CURRENTLY SHEET
FLOWS OFF SITE, IT IS
ANTICIPATED THAT A CULVERT
WILL BE INSTALLED AT THIS
LOCATION IN THE FUTURE.

3) THERE ARE NO • HAZARDOUS
W A S T E M A N A G E M E N T
FACILITIES ON SITE AND NONE
ARE ANTICIPATED IN THE
FUTURE.

4} THERE ARE NO UNDERGROUND
INJECTION WELLS ON SITE AND
NONE ARE ANTICIPATED IN THE
FUTURE.

5) DRINKING WATER WELLS
WITHIN ONE MILE OF THE
FACILITY ARE SHOWN AS DOTS
AND ARE BASED ON RECENT
WATER WELL LOGS FROM THE
ILLINOIS STATE GEOLOGICAL
SURVEY AND THE STATE WATER
SURVEY. FOR COMPLETENESS,
IT MAY BE ASSUMED THAT EACH
RESIDENCE SHOWN IS SERVED
BY A PRIVATE WATER WELL.

WINNEBAGO RECLAMATION
SERVICE, INC.

PAGEL LANDFILL

SITE LOCATION MAP

1CCC 0



EPA ID Number (Copy from Item 1 of form U:

Form 3F
NPOES U.S. EPA

APPUCAT10N FOR PERMIT TO DISCHARGE STORMWATER
DISCHARGES ASSOCIATED WITH INDUSTRIAL ACTIVITY

Paperwork Reduction AM Node*
reporting burden fci tN» application 1* eedmated to avetag* 28.6 houn per application, Indudng dm* lor reviewing Wtttruetioru, aaarching exJiting deu »ourcee. gnthering and

maintaining the den n»aded. end completing end reviewing th» collection ol InforniaHon. *end commenta figerd ng the burden eetimata. any other aepect of thi* coflecton of
Information, or •uegevtion* for Irnproving thje (oirn. Inducing lugoxtjom which may tncreae* « raduc* thii bwdan u: Chi«(, Information Policy Branch. PM-223, U.S. Environmental
Prel«cdon Agency, 401 M St.. SW, Washington. DC 20480. or Direetot. Offlee of Inform*bon and Regulatory Attain. Office of Management and Budget, WMhington, DC 20603.

1. OuTfafl Locadon

For each outnVI, Oil the latitude and longitude of In location to the neereet IB taconde and iSe name of ttw receiving weur.

A. OutMl Number B. Udtude C, Longitude

Unnamod TrUTutary to
0, Receiving Water

001 42' 09' 30" 89' 03' 30" Creek
002 42° 09' 451 89° 03' 3Q' Unnamed Tributary to

S.UIDUCK

II. Improvemenn

Are you now iequir*d by any F*<tenri. State, of locW amhority to meet any Implementation eehedule for the con*truevon. upgrading or operation of vraaiawalar treatment
equipmeni or prectioe or any other environmental progrwne which may affect the dechergee deecribed In tKt •ppOcatibn? Thii indudei, but I* not Untiled to, permit
contfitione. admlnimtiva or enforcement orden, enforcement eomplience icheduie lenen, iriputeifona, court ordara, and g(«nt or loan condition*.

1. Identification of Condtion
Agreements Eu.

2. AHecod OurMli

•ource of
dicheige

3. Brief Description of Protect 4. Rrtel Compliance Data

b. prof.

N/A

You may erach addtioneJ iheeia deecribing eny addlrioned water pollution (or other environment pro^ecn which m»y affect your ditcher get) you now have under way or
which you plan. Indiesw whettier each progFam ii now under wey or planned, and Indicate yvu> actwl of planned icheduUa for coneuuction.

HI. Site Drainage M»o :

Attach • Hte map thowing topography lor Indicating the outilne of drainage araee »erved by the outt>nUI cov*»d In OH eppliceoon If • tDpographic map i* unevailable) depicting the
fvcility inducinq ; tech of lt» intfcke and dtcharge itrucnjrn, the drainage area of *acfi Itorm water outfall', peved areee *nd buildno* witfiin the drainage aree of each norm weter
oucfiJI. (acn known pa*< o' pre»*nt areea u*ed for outOoor *torag« of dipoaai of elgnincBnt malana'*. tech njtnng ttrvciufel controJ me«ud to reduce pollutant* in eiorm weler
lunoff. maiariaJi loving and ecceoi areu. aieaa where pneeiitM. h*(bici(Mi. foil Condtoonen and Unilliin a(* applied: lech of In hajarOoua wane ueilman .̂ itorvge or dioou^
Una (indudng each «/ee not i*o.ur»d to have a RCRA permit which It ua*d lor MCUmuJeong he^erOouc wieli unoer 40 CFR IBJ.34); each ta>*<l whe«e flu'di llom the facility •'•
inaeted unoeigiound: tonngi. and oirter luitnct wmi*r bod** wt\cfi tcceiv* norm Waler (imcharo^* tiom ch* facility.

EPA Form 36la-2F{7-31l Pvge \ of 3 Continue on P*ge 2



Continued fiom Pig* 1

IV. Nerieov* Deieriotion ol PoJIuiint Source*

For each outfall, provide an ntimate of th* area (indud* uniot ol Impervioua mrface* Gnduding paved ereai end bidding rood) diBJnad (o the outfall, and
•n ejomat* of the total lurface mrea drained by tna Outfall.

Outftll
Number

All* of Impervioui
Surface

(provide uninl

Toi«J Ate> Ditined
(grovide until

Ourfafl
Number

A»i of tmpervioui
Suclace

[provide until

Total
Aiea Drained

(provid* uniut

001 0 Acres 12.55 Acres 002 0 Acres 20.56

Piovid* • n>cr>dv> d*t crip don of »igrvKc>nc m«i«ri«J» tn«i •<• eurtindy or in ih* p*it tn«* v**» h*«« b>*n u*n*d. >ior«d. or dmpo««d In • n-i>nn«r to •llow txnoiun
ID itorm v»«i»i; m*UK>d of n«im<nt. xorao*. or dieoiil; p*il »nd pi*i*nl mcuiiali ir»n«a<minc pncoe** «moiovid. In th* l*n tr»>* y«iri. to mini ml n eon net by tn«»«
m*<«riW* with ilorm wai*r runoff; m>l*riKJt lo»dnq and Kcr** »i»i: >nd lh* locaoon, mmnnui. *nd frequency '» which p«i(ici<l», hcrbiudn. toil eondooneri. and
(*iljlll*f( *t* •0oJi*d.

There have been no nor will be any significant materials that will be stored, treated, or
disposed in a manner to allow exposure to stormwater. No pesticides, herbicides, soil
conditioners, or fertilizers have been applied at this facility. Future applications will
be in accordance with applicable regulations and/or permits.

C. for each outfall, provide th* location end a deicriptton of uiio'ng ttrweturel and nonaiructuiai control maaiure* to (educe pollut»nij in norm water runoff; and • detent) bun
of the treetniant the normwater recaivvi. Including the «eh*dUi and Type of mwnlinvnee lor conool and veeorient meeeurn and the ulomale oiipoiel o( any lolid or fluid

waite* other than by diicharoe.

Ouridt
Number

LJK Cod*i from
Tibl* 2F-1

N/A

V. Non*tormwrai*r Oiichargei

I eiroty under penalty of lew that the ourf«ll(«l eavertd by thli eppficarion have been teind or tvduvied lor the grefvnci of noratormwecer diichargci. end (hat ell
norutarmwBtef diichargei from theia aucfdldl ire idindned In titter «n Meonipanyinq Form ac or Form 2E ebpiieaDon for the outfall.

Name end Official Tide (type or print)

Gary L. Marzorato, Executive Vice President
Ottte

March 30, 1993
B. Piovid* * de*cripoon of the method uaed. the del* of iny teiong, ind th* on*Jle dninega 0a>nB tha.c were oitKdy ob**rved during e te*t-

The contributing watershed onsite for each outfall has been evaluated for the presence
of processes involving non-stormwater discharges. No such processes are present.

Laakj or So«U»

Provide «*j»Bno informadon rigvrdng tNa hiiury of ilgnncant letfei or ipifli o( taxtc ot huerdoui polluianii IE th* iwlify In the leit three ycen. Including tn* ipproximau dale and
loeadon of the ioiU or leak, and tna tyo* and amounc of material feleued.

N/A

E?A Form 3610-2F |7-91| Pig* 2 of 3 Continued on Peg* 3



EPA ID Numb«r (Cooy from Ittm 1 of Fo»m 11:
CononiMd tram P*o« 2

VII.

A-B.C, & D: S*« IntvoeOoo* b*Io>* p(oc*mfinc. Compt*i« on* nt of t»bl*i lot t*ch oucftll. AnnoMU U>* Quif*fl
Indudid on ••pkr>i< ih*«i> numbvrad Vll-1 and VU-2.

in ih< ip*c* provided. T«bUt VII -A, VII-O. »nd VII -C

Pounod diicrwrqti not cov*r«(i by oiwlYV* • I* iny pofluoint Git*d In Tmbl* 2P-2 * lubitinci or i eofnporuni of • lubmnci which you curtindy in* or mtnuUctun »
lni*rm«da(B or ftn»J product or byproduct?

*»eh palluunu b«low) No (go to

VUt. Blologre*! Toxldry Tttong D«U '

O Yd Oi*t No (go to i«=Bon 1X1

IX Canmct AiuJv*(i Infonnoilon

O No (go to &*caan X)

A. Nwn«

National Environmental
Testing, Inc.

i

B. Add»«*

3548 35th Street
B.ockford,IL 61109

C, A(*« Cod* and Phon* Nvnb«r

(815) 874-2171

D. Pollutvna Anafyitd

All except pH, which
was measured on-site
using a Cole-Parmer
pH pen.

A. Nwna »nd OffloU TlrJa (typ« or print)

Gary L. Marzorati - Executive Vice President
c. HvfSS,. /-f^ . , AA^y^v^
— -!** ———— ̂  —————— I ———————————— ' ——————— '"' •' -' ——————————————————————————————————————————————————————— '- —————————————— ™~

B. A>«« Cod* utd Phone Nmb«f

(815)654-4779
D. D*w Sl«Md

March 30, 1993

om. 36lO-aF(7-01| >>•«• 3 ol 3



EPA ID Number (Copy trotTI ii*m 1 of form 11:

VII. DUcharge InFoimarion (Continued from page 3 Form 2F1

Part A You mu*( provide the teaiJu of ft Ue*t on* aiMy*i* lor every polluunt In thi* wbl*. Complat* on* ubte lor each outfall. Saa instruction* for additional
detaili.

Pollutant
and

CA5 Number
(11 aveilable)

Oil end Create

Biological OxYB*n
Demand (BO DC)

Chemical Oxyocn
OMnand (COO)

Toul Si»p*nd*d
Solid* [TSSl

Toul KJeldahl
Nlooa«n

NitiaM plu*
Nlcrit* Nitrogen

Total
Pho*phorui

Maximun V«Ju*t
(include oniol

Crab &vnple
Taken During

Hrat 30
Mi nut* i

1.0

4.0

<20.0

368.0

2.85

1.41

0.99

Row-weighted
Compoeita

N/A

4.0

67.0

100.0

2.98

1.56

0.62

Avviage Velue*
(include uninl

Crab Sample
Taken During

firat30
Minute*

Row .weighted
CompOHt*

Number
of

Storm
Event*

Sampled

1

1

1

1

1

1

1

Soui«*i of PoDuunU

Stormwater

Runoff

(Testing

Required)

tl Tl

II II

11 II

7 8ph Minim urn Mejutnum Minimum Mwtimurn

Part 8 U*t each pollutant that 1* limited in an affluent guideline which the facility b tubiact to or any pollutant Sited In the l»dlltY'» NPQES permit for It* piocei*
waiiewaur Of the faeOity ll operating urtdtr an «xiiono NPDE5 permit). CompUte one table foi each outfafl. S*e the ln*trucdom for additional dendi and
requirament*.

Pollutant
•nd

CAS Numbar
III available)

N/A

Muimum Value*
(Including unjetl

Oiab Sample
Taken During

Rr*C30
Mlnutaa

Ftow-w*ighted
Cwnpoaita

Avenge ValuM
(Include \ina\

Orab Sample
Takan During

Rr»t30
Minuwi

How- weighted
Compoaite

Nunber
Of

Storm
Event*

Sampled

So met * of PDllunntt

EPA Form 3G10-2F [7-91] P.O. VIM



1
Pert C - Li«i t*ch pollutant ihown in Ttblei 2F-2. 2F-3, and 2F-4 thai you koow or hav* i«*on to balicv* ii p<a**nt. *•« tn* inatrueoon* tor addbonvl dvtaili and tiquirtmanti.

Comolit* on* tabl* for each ourfaJI.

Pollutant
and

CAS Numbar
(i( •vailabU)

Fecal Coliform
Barium. Total
Iron, Total
Lead, Total
Manganese, Tota
Zinc, Total

Maximum V*Ju*t
(Induda until

dab Sampla
Tikin During

Rtit 30
Minul*>

20/100 mL

0.12 mg/L
23 mg/L

<0.20 rns/L
.0.675 mg/L
1.56 me/L

Row-w«oht»d
Com port t«

N/A

<0.10 me/L
7.3 mg/L

<0.20 mg/L
0.195 mg/L
0.222 me/L

Avaiag* Value!
(Indud* una|

O(ab Samel*
T*kan During

Hrii 30
Mlnutat

Row-Waighlad
Compottu

Ntmbar
of

Storm
Evinn

Sampltd

1

1

1

1

1

1

Sourcaa
ol

Pollutana

Sludge Component
Soil Constituent
Soil Constituent
Soil Constituent
Soil Constituent
Soil Constituent

Pad D • Provide din (or tn* norm •v*nt(t) which faatdtad In th* m*xlmi*n valu** tot th« flow wtightad compoait* lampl*.

1. 2.
Dad of Duration
Storm of Storm
Euani (In minut*i)

March
2, 1993 410 min.

3,
ToM ralnfoA

during aiorm avarit
(in Inchaa)

0.13 inches

4.
Numbtr of hour*

b«nv**n baginning of
•toim m«uur*d and

•nd of pr*vioui
maMUrabto rain

•v«nt

120 hours

6.
MoxJcnum flow rat*

during tain ***nt
(OBllaiu/rnlnuu

«r ip«ofy
unit*)

951.58 gal/m:

«.
Total flow from

rain «v*nE
(gaJloru or

*p*cify unial

n 5,792.9 gal

7.
Staaon
**mpla

W»* takan

Winter

8.
Form of Pridpitation
of (rainfall, anowmclt)

Rainfall

9. Provida o d««« notion of UM rnaOwd of flow miHur*mant or iititnaia.

The maximum flow rate was calculated using an algorithm using Bernoulli's Formula for culverts
given a depth value.

The total flow was estimated using the SCS TR-55 Method of runoff estimation.

Form 36 10-2F (7-9 1] Fag. VU-2



W1NNEBAGO RECLAMATION SERVICE, INC.

PAGEL LANDFILL

SITE DRAINAGE MAP

NOTES:

1) TOPOGRAPHY DEVELOPED BY GEONEX-CHICAGO AERIAL SURVEY OF DES
PLAINES, ILLINOIS. DATE OF PHOTOGRAPHY APRIL 26, 1990. CONDITIONS ARE
SUBJECT TO CHANGE DUE TO ON-GOING LANDFILLING.

2) CONTOUR INTERVAL IS 2 FEET.

3) OUTFALL 001 IS A STORM WATER RUNOFF POINT SOURCE DISCHARGE INTO AN
EXISTING 24" CMP CULVERT. OUTFALL 002 IS A STORM WATER RUNOFF SOURCE
CURRENTLY SHEET FLOWS OFF SITE. IT IS ANTICIPATED THAT A CULVERT AND
RELATED DITCHING WILL BE INSTALLED IN THE FUTURE.

4) THETOTAL DRAINAGE AREA OF STORM WATER OUTFALL 001 IS APPROXIMATELY
12.6 ACRES, WITH NO IMPERVIOUS AREAS. THE DRAINAGE AREA OF OUTFALL
002 IS APPROXIMATELY 20.6 ACRES, ALSO WITH NO IMPERVIOUS AREAS.

5) UNLOADING OF NON-HAZARDOUS SOLID WASTE WILL OCCUR AT THE ACTIVE
FACE OF THE LANDFILL THIS ACTIVE FACE'S LOCATION WILL CHANGE AS
LANDFILLING PROGRESSES. ALL LANDFILLED AREAS ARE COVERED BY 6" SOIL
AT THE END OF EACH DAY. *

6) PESTICIDES, HERBICIDES, SOIL CONDITIONERS, AND FERTILIZERS ARE NOT
UTILIZED ANYWHERE ON SITE. IF SUCH ITEMS SHOULD BECOME NECESSARY,
THEY WILL BE USED IN FULL COMPLIANCE WITH ANY APPLICABLE REGULATIONS.

7) OUTDOOR STORAGE OF MATERIALS HAS NOT OCCURRED IN THE PAST. IT IS
NOT ANTICIPATED THAT OUTDOOR STORAGE OF ANY MATERIAL WILL PROVE
NECESSARY IN THE FUTURE.



LINDEhJWOOD ROAD*

MATERIAL
RECOVERY
FACILITY

SEE ACCOMPANYING
APPLICABLE NOTES.

APPROXIMATE SCALE (ft.)

••C^JT————i mail
0 100 200

WINNEBAGO RECLAMATION SERVICE, INC.
ROCKFORD, ILLINOIS
SCALE: AS SHOWN APPROVED BY: REVISED;

ANDREWS ENVIRONMENTAL ENGINEERING, INC.
3535 MAYFLOWER BOULEVARD
SPRINGFIELD, ILLINOIS 62707 {;•.?) 767-2334

NPDES ^ITE DRAINAGE MAP DRAWING NUMBCR
WINNEBAGO RECLAMATION SERVICE, INC. 90-1U-SDM3
PAGEL LANPHJ '



APPENDIX 2

Drainage Calculations

Attachment 19 May, 1996
Surface Water Control



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 1

By:
Checked:

JB
DRF

06-96
06-96

Newly graded landfill
Soil name

and
hydrologic

group

Clay Cap
D

Clay Cap
D

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover " 60%

Meadow

CN

Table 2-2

94

87

78
Use only one CN source per line Totals

CN (weighted) * total product/total area CN =1 _ 94

Area

(ac)

2,0

0.0

0.0
2.0

Product
of

CN • Area

184.8

0.0

0.0
184.8

Frequency
Rainfall, P (24-hour)
Runoff, Q

storm
26

6.60
4.90

yr
in
in

Vegetated landfill
Soil name

and
hydrologic

group

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)
Meadow

CN"

Table 2-2

78
Use only one CN source per line Totals

Area
acres

2.0
2.0

Product
of

CN * area

153.3
163.3

CN (weighted) « total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN 78

storm
100

7.36
4.80

yr
in
in

TR-65.XLS Page 1



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 1

By:
Checked:

JB
DRF

05-96
05-96

Notes : Space for as many as two segments per flow type can be used for each worksheet

SHEET PLOW (Applicable to Tc only) Segment ID

1. Surface Description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow length, L (total L < = 60 ft) ft

4. Two-yr 24-hr rainfall, P2 in

6. Land slope, s ft/ft

6. Tt « (0.007'{nLr0.8)/((P2-0.6)"(e"0.4)) Compute Tt hr

grass

0.20

50.0

3.11

0.10

0.063

SHALLOW CONCENTRATED FLOW

7. Surface description (paved or unpaved) .................

8. Flow length, L .........................................

9. Watercourse slope, s ...................................
10. Average velocity, V (figure 3-1) .......................

11. Tt - L / (3600 * V) Compute Tt .....

Segment ID

ft

ft/ft

ft/s

hr

unpaved

25.0

0.10

5.10

O.OO1

CHANNEL FLOW

12. Cross sectional flow area, a

13. Wetted perimeter, pw
14. Hydraulic radius, r - a/Pw Compute r

15. Channel slope, s
16. Manning's roughness coeff., n

17. V - (1.49 • (r-(2/3|) • (s-Q.5))/n Compute V

18. Flow length, L

19. Tt - L / (3600 * VJ Compute Tt

Segment ID

ft'2

ft

ft

ft/ft

ft/s

ft

hr

5.87

12.65

0.47

0.022

0.052

2.57

388.0

0.042

20. Watershed or suberea Tc or Tt (add Tt in steps 6, 11, and 19) hr

TR-65.XLS Page 2



Project:
Location:

Winnebago Reclametion Service
Rockford, Illinois
Terrece 1

By:
Checked:

JB
DRF

05-96
05-96

1. Data:

Drainage area , Am

Time of concentration, Tc

Rainfall distribution type (I, IA, II, III)

Pond and swamp areas spread throughout watershed

2. Frequency

3. Rainfall, P (24-hour)

4 Runoff curve number

6. Initial abstraction, la

6. Compute la/P

7. Unit peak discharge, Qu

8. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond and swamp area with table 4-2.

Factor is 1.0 for zero percent pond and swamp area.)

10. Peak discharge. Op
(Where Op = QuAmQFp)

in/cms

TR-55.XLS Page 3



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 1

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
6
6
7
8
9

10
11
12
13
14
16
16

RETARDANCE D
depth 0.96
n assumed 0.0616
n calc O.O618
channel slope 0.022
bottom width 0
left sideslope 3
right sideslope 1 0
Area 6.9
Wetd Perimeter 12.6
Hyd radius 0.6
Top width 12.4
Velocity fps 2.66
Discharge cfs | 16.03
vR 1 .20
vR metric 0. 1 1

C
1.30

0.0758
0.0768

0.010
0
3

10
11.0
17.2
0.6

16.9
1.46

16.99
0.93
0.09

By:
Checked:

JB
DRF

06*96
06-96

Line 4 used only for vegetated
channel.

Line 14 must be greater than or
equal to minimum discharge.

17 minimum discharge (cfs)

TR-55.XLS Page 4



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 2

By:
Checked:

JB
DRF

05-96
06-96

Newly graded landfill
Soil name

and
hydrologic

group

Clay Cap
D

Clay Cap
0

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover " 50%

Meadow

CN

Table 2-2

94

87

78
Use only one CN source per line Totals

Area

(ac)

3.8

0.0

0.0
3.8

Product
of

CN * Area

358.2

0.0

0.0
358.2

CN (weighted) - totel product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN 94

storm
25

5.60
4.90

yr
in
in

Vegetated landfill
Soil name

and
hydrologic

group

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)
Meadow

CN"

Table 2-2

78
Use only one CN source per line Totals

Area
acres

3.8
3.8

Product
of

CN * area

297.3
297.3

CN (weighted) = total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN = 78

storm
100

7.36
4.80

V
in
in

TR-65.XLS Page 1



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 2

By:
Checked:

JB
DRF

05-96
06-96

Notes : Space for as many as two segments per flow type can be used for each worksheet

SHEET FLOW (Applicable to Tc only) Segment ID

1. Surface Description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow length, L (total L < - 60 ft) ft

4. Two-yr 24-hr rainfall, P2 in

6. Land slope, s ft/ft

8. Tt - (0.007*(nLr0.8)/«P2*0.6)-(s'6.4)) Compute Tt hr

grass

0.20

50.0

3.11

0.10

0.063

SHALLOW CONCENTRATED FLOW

7. Surface description (paved or unpaved)

8. Flow length, L ..................................
9. Watercourse slope, s ........................
10. Average velocity, V (figure 3-1) .........

11. Tt - L / (3600 * V) Compute Tt .....

Segment ID

ft

ft/ft

ft/s

hr

unpaved

66.0

0.10

G.10

0.003

CHANNEL FLOW

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r - a/Pw Compute r

16. Channel slope, a

16. Manning's roughness coeff., n

17. V - (1.49 " <r-(2/3)) ' (s'0.5))/n Compute V

18. Flow length, L

19. Tt - L / (36OO ' V) Compute Tt

Segment ID

ft '2

ft

ft

ft/ft

ft/s

ft

hr

7.17

13.87

0.62

0.034

0.044

3.98

920.0

0.064

20. Watershed or aubarea Tc or Tt (add Tt in steps 6,11, and 19) hr

TR-66.XLS Page 2



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 2

By:
Checked:

JB 06-96
DRF 05-96

1. Data:

Drainage aree , Am

Time of concentration, Tc

Rainfall distribution type (I, IA, II, III)

Pond and swamp areas spread throughout watershed

2. Frequency

3. Rainfall, P (24-hour)

4 Runoff curve number

6. Initial abstraction, la

6. Compute la/P

7. Unit peak discharge, Qu

8. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond and swamp area with table 4-2.

Factor is 1.0 for zero percent pond end swamp area.)

0.0060

0.130

mi'2

hr

in/cms

in

10. Peak discharge. Op
(Where Op * QuAmQFp)

27.58 cfs

TR-B5.XUS Page 3



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 2

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
6
6
7
8
9

10
11
12
13
14
16
16

17

RETARDANCE
depth
n assumed
n calc
channel slope
bottom width
(eft sideslope
right sideslope
Area
Wetd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cfs |
vR
vR metric

minimum discharge (cfs) -

D
1.06

0.0444
0.0444
0.034

0
10
3

7.2
13.9
0.6

13.7
3.97

28.47 |
2.06
0.19

II

c
1.8S

0.0687
0.0687

O.OO4
0

10
3

22.2
24.4
0.9

24.1
1.28

28.68
1.17
0.11

27.58

By:
Checked:

JB
DRF

06-96
05-96

Line 4 used only for vegetated
channel.

Line 14 must be greater than or
equal to minimum discharge.
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Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 3

By:
Checked:

JB
DBF

05-96
05-96

Newly graded landfill
Soil name

and
hydrologic

group

Clay Cap
D

Clay Cap
D

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
aree ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover * 60%

Meadow

CN

Table 2-2

94

87

78
Use only one CN source per line Totals

CN (weighted) - total product/total area CN = 94

Area

(ac)

0.1

0.0

0.0
0.1

Product
of

CN ' Area

6.7

0.0

0.0
6.7

Frequency
Rainfall, P (24-hour)
Runoff, Q

storm
26

6.60
4.90

yr
in
in

Vegetated landfill
Soil name

and
hydrologic

group

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)
Meadow

CN"

Table 2-2

78
Use only one CN source per line Totals

Area
acres

0.1
0.1

Product
of

CN * area

6.6
5.6

CN (weighted) = total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN = 78

storm
100

7.36
4.80

yr
in
in

TR-55.XLS Page 1



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ten-ace 3

By:
Checked:

JB
DBF

06-96
05-96

Notes : Space for as many as two segments per flow type can be used for each worksheet

SHEET FLOW (Applicable to Tc only) Segment ID

1. Surface Description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow length, L (total L < = BO ft) ft

4. Two-yr 24-hr rainfall, P2 in

6. Land slope, s ft/ft

6. Tt - (0.007"<nU"0.8)/((P2i0.5r(s-0.4)) Compute Tt hr

grass

0.20

60.0

3.11

0.10

0.063

SHALLOW CONCENTRATED FLOW

7. Surface description (paved or unpaved)

8. Flow length, L ..................................

9. Watercourse slope, s .........................
10. Average velocity, V (figure 3-1) .........

11. Tt - L/(3600 - V) Compute Tt .....

Segment ID

ft

ft/ft

ft/s

hr

unpaved

25.0

0.10

5.10

0.001 |

CHANNEL FLOW

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r - a/Pw Compute r

15. Channel elope, s

16. Manning's roughness coeff., n

17. V - (1.49 * <r-(2/3)) • (s*0.5))/n Compute V

18. Flow length, L

19. Tt - L / (3600 ' V) Compute Tt

Segment ID

ft"2

ft

ft

ft/ft

ft/s

ft

hr

0.80

4.62

0.17

0.082

0.126

1.05

113.0

0.030

20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) hr

TR-55.XLS Page 2



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 3

1. Data:

Drainage area , Am

Time of concentration, Tc

Rainfall distribution type (I, IA, II, III)

Pond and swamp areas spread throughout watershed

2. Frequency

3. Rainfall, P (24-hour)

4 Runoff curve number

6. Initial abstraction, la

6. Compute la/P

7. Unit peak discharge, Qu

8. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond and swamp area with table 4-2.

Factor is 1.0 for zero percent pond and swamp area.

By:
Checked:

JB
DRF

O.OOO1

0.094

II

0

25

5.60

94

0.128

0.023

1000

4.90

1

05-96
05-96

mi"2

hr

%

vr

in

in

in/cms

in

10. Peak discharge, Qp
(Where Qp - QuAmQFp)

0.55 cfs

TR-55.XLS Page 3



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 3

By:
Checked:

JB
DRF

05-96
06-96

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
6
6
7
8
9

10
11
12
13
14
15
16

17

RETARDANCE
depth
n assumed
n calc
channel slope
bottom width
left sideslope
right sideslope
Area
Wetd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cfs |
vR
vR metric

minimum discharge (cfs) -

D
0.35

0.1263
0.1263
0.082

0
10
3

0.8
4.6
0.2
4.6

1.O4
0.83 |
0.18
0.02

IL

c
0.60

0.1600
0.1600
0.068

0
10
3

2.3
7.9
0.3
7.8

0.99
2.32 |
0.29
0.03

0.56 I!

Line 4 used only for vegetated
channel.

Line 14 must be greater than or
equal to minimum discharge.
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Protect:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 4

By:
Checked:

JB
DRF

05-96
05-96

Newly graded landfill
Soil name

and
hydrologic

group

Clay Cap
0

Clay Cap
D

Vegetative Soil
0

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover " 50%

Meadow

CN

Table 2-2

94

87

78
Use only one CN source per line Totals

Area

(ac)

1.3

0.0

0.0
1.3

Product
of

CN * Area

124,7

0.0

0,0
124,7

CN (weighted) - total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN 94

storm
26

5.60
4.90

yr
in
in

Vegetated landfill
Soil name

and
hydrologic

group

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)
Meadow

CN~

Table 2-2

78
Use only one CN source per line Totals

Area
acres

1.3
1.3

Product
of

CN " area

103.4
103.4

CN (weighted) = total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN =[ 78

storm
100

7.36
4.80

yr
in
in

TR-65.XLS Page 1



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ten-ace 4

By:
Checked:

JB
DRF

05-96
06-96

Notes : Space for as many as two segments per flow type can be used for each worksheet

SHEET FLOW (Applicable to Tc only) Segment ID

1. Surface Description (table 3*1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow length, L (total L < - 60 ft) ft

4. Two-yr 24-hr rainfall, P2 in
6. Land slope, s ft/ft

6. Tt - <0.007*(nLro.8)/«P2-0.5)'(s-0.4)) Compute Tt hr

grass

0.20

50.0

3.11

0.10

0.063

SHALLOW CONCENTRATED FLOW

7. Surface description (paved or unpaved}

8. Flow length, L ..................................

9. Watercourse slope, s .........................

10. Average velocity. V (figure 3-1} .........

11. Tt - L/ {360O * V) Compute Tt.....

Segment ID

ft

ft/ft

ft/s

hr

unpaved

200.0

0.10

5.10

0.011

CHANNEL FLOW

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r = a/Pw Compute r

15. Channel slope, s

16. Manning's roughness coeff., n

17. V - (1.49 • (r"(2/3)) • (s"0.6))/n Compute V

18. Flow length, L

19. Tt - L / (36OO " V) Compute Tt

Segment ID

f t '2

ft

ft

ft/ft

ft/s

ft

hr

5.27

11.89

0.44

0.020

0.055

2.21

370.0

0.046

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hr

TR-65.XLS Page 2



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 4

By:
Checked:

JB 06-96
DRF 06-96

1. Data:

Drainage area , Am

Time of concentration, Tc

Rainfall distribution type (I, IA, II, III)

Pond and swamp areas spread throughout watershed

2. Frequency
3. Rainfall, P (24-hour)

4 Runoff curve number

6. Initial abstraction, la

6. Compute la/P

7. Unit peak discharge, Qu

8. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond and swamp area with table 4-2.

Factor is 1.0 for zero percent pond and swamp area.)

0.0021

0.120

in/cms

10. Peak discharge, Op
(Where Op » QuAmQFp)

9.86 ilcfs
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Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 4

By:
Checked:

JB
DRF

05-86
06-96

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
6
6
7
e
9

10
11
12
13
14
16
16

17

RETARDANCE
depth
n assumed
n calc
channel slope
bottom width
left sideelope
right sideslope
Area
Wetd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cfs [
vR
vR metric

minimum discharge (cfs} -

D
0.90

0.0663
0.0663
0.020

0
3

10
6.3

11.9
0.4

11.7
2.21

11.62 |
0.98
0.09

L

c
1.20

0.0860
0.0860
0.010

0
3

10
9.4

16.9
0.6

16.6
1.22

11.38
0.72
0.07

9.86

Line 4 used only for vegetated
channel.

Line 14 must be greater than or
equal to minimum discharge.
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Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace B

By:
Checked:

JB
DRF

05-96
06-96

Newly graded landfill
Soil name

and
hydrologic

group

Clay Cap
D

Clay Cap
D

Vegetative Soil
0

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
erea ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover ~ 60%

Meadow

CN

Table 2-2

94

87

78
Use only one CN source per line Totals

Area

<ac)

2.8

0.0

0.0
2.8

Product
of

CN * Area

260.9

0.0

0.0
260.9

CN (weighted) - total product/total erea

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN 94

storm
26

6.60
4.90

yr
in
in

Vegetetad landfill
Soil name

and
hydrologic

group

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)
Meadow

CN*

Table 2-2

78
Use only one CN source per line Totals

Area
acres

2.8
2.8

Product
of

CN " area

216.6
216.5

CN (weighted) - total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN _78]

storm
100

7.36
4.80

yr
in
in
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Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 6

By:
Checked:

JB
DRF

06-96
OB-96

Notes : Space for as many as two segments per flow type can be used for each worksheet

SHEET FLOW (Applicable to Tc only) Segment ID

1. Surface Description (table 3-1)

2. Manning's roughness coeff., n (table 3*1}

3. Flow length, L (total L < - SO ft) ft

4. Two-yr 24-hr rainfall, P2 in

5. Land slope, s ft/ft

0. Tt - (O.OO7-(nU"0.8}/«P2~0.6)*(s"0.4)) Compute Tt hr

grass

0.20

50.0

3.11

0.10

0.063

SHALLOW CONCENTRATED FLOW

7. Surface description (paved or unpaved)

8. Flow length, L ..................................

9. Watercourse slope, s .........................

10. Average velocity, V (figure 3-1} .........

11. Tt - LM3600 • V) Compute Tt .....

Segment ID

ft

ft/ft

ft/s

hr

unpeved

210.0

0.10

5.10

0.011

CHANNEL FLOW

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r - a/Pw Compute r

16. Channel slope, s

16. Manning's roughness coeff., n

17. V - (1.49 • (r'(2/3)) • (s"O.B))/n Compute V

18. Flow length, L

19. Tt - L / (36OO * V) Compute Tt

Segment ID

ft '2

ft

ft

ft/ft

ft/s

ft

hr

6.27

11.89

0.44

0.050

0.046

4.26

630.0

0.041

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hr

TR-65.XLS Page 2



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 5

By:
Checked:

JB 05-96
DRF OB-96

1. Deta:

Drainage area , Am

Time of concentration, Tc

Rainfall distribution type (I, IA, II, III)

Pond and swamp areas spread throughout watershed

2. Frequency

3. Rainfall, P (24-hour)

4 Runoff curve number

6. Initial abstraction, la

6. Compute la/P

7. Unit peek discharge, Qu

8. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond and swamp area with table 4-2.

Factor is 1.0 for zero percent pond and swamp area.)

O.OO43

0,116

in/cms

10. Peak discharge. Op
(Where Op - QuAmQFp)
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Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 6

By:
Checked:

JB
DRF

06-96
05-96

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
6
6
7
8
9

10
11
12
13
14
16
16

RETARDANCE
depth
n assumed
n calc
channel slope
bottom width
left sideslope
right sideslope
Area
Wetd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cfe
vR
vR metric

D
0.90

0.0464
O.O464
0.060

0
10
3

6.3
11.9
0.4

11.7
4.26

| 22.39 |
1.88
0.17

C
1.62

0.0696
0.0696

O.OO6
0

10
3

17.1
21.4
0.8

21.1
1.42

24.26 |
1.13
0.11

Line 4 used only for vegetated
channel.

Line 14 must be greater than or
equal to minimum discharge.

17 minimum discharge (cfs)
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Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 6

By:
Checked:

JB
DRF

06-96
OS-96

Newly graded landfill
Soil name

and
hydrologic

group

Clay Cap
D

Clay Cap
D

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover " 60%

Meadow

CN

Table 2-2

94

87

78
Use only one CN source per line Totals

CN (weighted) - total product/total area CN « 941

Area

(ac)

4.3

0.0

0.0
4.3

Product
of

CN ' Area

406.9

0.0

0.0
406.9

Frequency
Rainfall, P (24-hour)
Runoff, Q

storm
25

6.60
4.90 in

Vegetated landfill
Soil name

and
hydrologic

group

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)
Meadow

CN"

Table 2-2

78
Use only one CN source per line Totals

Area
acres

4.3
4.3

Product
of

CN * area

337.6
337.6

CN (weighted) = total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN 78

storm
100

7.36
4.80

in
in
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Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 6

By:
Checked:

JB
DRF

06-96
05-96

Notes : Space for ae many as two segments per flow type can be used for each worksheet

SHEET FLOW (Applicable to Tc only) Segment ID

1. Surface Description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow length, L (total L < - BO ft) ft

4. Two-yr 24-hr rainfall, P2 in

6. Land slope, s ft/ft

6. Tt - (0.007*(nLr0.8)/((P2-0.6)*(s'0.4)) Compute Tt hr

grass

0.20

50.0

3.11

0.10

0.063

SHALLOW CONCENTRATED FLOW

7. Surface description (psved or unpaved)

8. Flow length, L ..................................

9. Watercourse slope, s .........................
10. Average velocity, V (figure 3-1) .........

11. Tt - L / (3600 * V) Compute Tt.....

Segment ID

ft

ft/ft

ft/s

hr

unpaved

100.0

0.10

5.10

0.006

CHANNEL FLOW

12. Cross sectional flow area, a
13. Wetted perimeter, pw

14. Hydraulic radius, r * a/Pw Compute r

15. Channel slope, s

16. Manning's roughness coeff., n

17. V - (1.49 • (r'(2/3» * (s'0.6))/n Compute V
18. Flow length, L

19. Tt - L / (3600 * V) Compute Tt

Segment ID

f t*2

ft

ft

ft/ft

ft/s

ft

hr

6.87

12.66

0.47

0.068

0.042

5.61

960.0

0.047

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hr
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Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 6

By:
Checked:

JB
DRF

05-96
05-96

1. Data:

Drainage area , Am

Time of concentration, Tc

Rainfall distribution type (I, IA, II, III)

Pond and swamp areas, spread throughout watershed

2. Frequency

3. Rainfall, P (24-hour)

4 Runoff curve number

5. Initial abstraction, la

6. Compute la/P

7. Unit peak discharge, Qu

8. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond and swamp area with table 4-2.

Factor is 1.0 for zero percent pond and swamp area.)

in/cms

10. Peak discharge. Op
(Where Op - QuAmQFp)

32.48 cfs
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Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ten-ace 6

By:
Checked:

JB
DRF

06-96
OB-96

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
6
6
7
8
9

10
11
12
13
14
16
16

RETARDANCE D
depth 0.96
n assumed 0.0417
ncalc 0.0417
channel elope 0.068
bottom width 0
left sideslope 3
right sideslope 10
Area 6.9
Wetd Perimeter 12.6
Hyd radius 0.6
Top width 12.4
Velocity fps 6.60
Discharge cfs | 32.83
vR 2.62
vR metric 0.24

C
1.62

0.0693
0.0693
0.010

0
3

10
17.1
21.4
0.8

21.1
2.16

36.76
1.72
0.16

Line 4 used only for vegetated
channel.

Line 14 must be greater than or
equal to minimum discharge.

17 minimum discharge (cfs)
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Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ten-ace fi

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
6
6
7
8
9

10
11
12
13
14
16
16

17

RETARDANCE
depth
n assumed
n cate
channel elope
bottom width
(aft sldeslope
right aideslope
Area
Wetd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cf s |
vR
vR metric

D
0.95

0.0417
0.0417
0.068

0
3

10
6.9

12.6
0.6

12.4
6.60

32.83
2.62
0.24

minimum discharge (cfs) *

C
1.62

0.0693
0.0693
0.010

0
3

10
17.1
21.4
0.8

21.1
2.16

36.76 |
1.72
0.16

32.48 I

By:
Checked:

JB
DRF

05-96
05-96

Line 4 used only for vegetated
channel.

Line 14 must be greater than or
equal to minimum discharge.
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Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 7

By:
Checked:

JB
DRF

06-96
05*96

Newly graded landfill
Soil name

and
hydrologic

group

Clay Cap
D

Clay Cap
D

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover " 50%

Meadow

CN

Table 2-2

94

87

78
Use only one CN source per line Totals

Area

(ac)

0.8

0.0

0.0
0.8

Product
of

CN " Area

71.6

0.0

0.0
71.6

CN (weighted) - total product/total area CN =| 94 |

Frequency
Rainfall, P (24-hour)
Runoff, Q

storm
26

5.60
4.90

in

Vegetated landfill
Soil name

and
hydrologic

group

Vegetative Soil
D

Cover description

(cover type, treatment, end
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)
Meadow

CN~

Table 2-2

78
Use only one CN source per line Totals

Area
acres

0.8
0.8

Product
of

CN * area

69.3
59.3

CN (weighted) = total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN =

storm
100

7.36
4.80

yr
tn
in
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Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ten-ace 7

By:
Checked:

JB
DRF

06-96
OB-96

Notes : Spaca for as many as two segments per flow type can be used for each worksheet

SHEET FLOW (Applicable to Tc only) Segment ID

1. Surface Description (table 3-1)

2. Manning's roughness coeff., n (table 3*1)

3. Flow length, L (total L < = 60 ft) ft

4. Two-yr 24-hr rainfall, P2 in

5. Land slope, s ft/ft

6. Tt - (0.007'(nL)"0.8)/((P2*O.B)'(8*0.4)) Computs Tt hr

grass

0.20

50.0

3.11

0.10

0.063

SHALLOW CONCENTRATED FLOW

7. Surface description (paved or unpaved)

8. Flow length, L ..................................

9. Watercourse slope, s .........................

10. Average velocity, V (figure 3-1) .........

11. Tt - L / (3600 * V) Compute Tt.....

Segment ID

ft

ft/ft

ft/s

hr

unpaved

1OO.O

0.10

6.10

0.006

CHANNEL FLOW

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r - a/Pw Compute r

15. Channel slope, s

16. Manning's roughness coeff., n

17. V - (1.49 * (r-(2/3» • (fi-Q.BJJ/n Compute V

18. Flow length, L

19. Tt - L / (3600 • V) Compute Tt

Segment ID
ft '2

ft

ft

ft/ft

ft/8

ft

hr

3.66

9.91

0.37

0.024

0.062

1.92

290.0

0.042

20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) hr

TR-65.XLS Page 2



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 7

By:
Checked:

1. Data:

Drainage area , Am

Time of concentration, Tc

Rainfall distribution type (I, IA, II, III)

Pond and swamp areas spread throughout watershed

2. Frequency

3. Rainfall, P (24-hour)

4 Runoff curve number

6. Initial abstraction, la

6. Compute la/P

7. Unit peak discharge, Qu

8. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond and swamp area with table 4-2.

Factor is 1.0 for zero percent pond and swamp area.)

JB 05-96
DBF 05-96

O.OO12 mi "2

hr

in

in/cms

10. Peak discharge, Qp
(Where Qp - QuAmQFp)
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Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 7

By:
Checked:

JB
DRF

05-96
OB-96

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
6
6
7
8
9

10
11
12
13
14
16
16

RETARDANCE
depth
n assumed
n calc
channel slope
bottom width
left sideslope
right sideslope
Area
Wetd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cfs
vR
vR metric

D
0.75

0.0620
0.0620
0.024

0
10
3

3.7
9.9
0.4
9.8

1.91
6.98
0.70
0.07

C
1.10

0.1039
0.1039

0.010
0

10
3

7.9
14.6
0.6

14.3
0.95

Line 4 used only for vegetated
channel.

7.47
0.61
0.05

Line 14 must be greater than or
equal to minimum discharge.

17 minimum discharge

TR-55.XLS Page 4



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 8

By:
Checked:

JB
DRF

05-96
05-96

Newly graded la ndfill
Soil name

and
hydrologic

group

Clay Cap
D

Clay Cap
D

Vegetative Soil
D

Cover description

(cover type, treatment, end
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover " 60%

Meadow

CN

Table 2-2

94

87

78
Use only one CN source per line Totals

CN (weighted) = total product/total area CN = 94

Area

(ac)

0.3

0.0

0.0
0.3

Product
of

CN * Area

31.6

0.0

0.0
31.6

Frequency
Rainfall, P (24-hour)
Runoff, Q

storm
26

5.60
4.90

in

Vegetated landfill
Soil name

and
hydrologic

group

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)
Meadow

CN"

Table 2-2

78
Use only one CN source per line Totals

Area
acres

0.3
0.3

Product
of

CN " area

26.2
26.2

CN (weighted) - total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN 2*1
storm

100
7.36
4.80

yr
in
in

TR-55.XLS Page 1



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 8

By:
Checked:

JB
DRF

05-96
05-96

Notes : Space for as many as two segments per flow type can be used for each worksheet

SHEET FLOW (Applicable to Tc only) Segment ID

1. Surface Description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow length, L (total L < - 60 ft) ft

4. Two-yr 24-hr rainfall, P2 in

6. Land slope, s ft/ft

6. Tt - <0.007-(nLr0.8W(P2'0.6)*(s'0.4)) Compute Tt hr

grass

0.20

60.0

3.11

0.10

0.063

SHALLOW CONCENTRATED FLOW

7. Surface description (paved or unpaved)

8. Flow length, L ..................................

9. Watercourse slope, e .........................
10. Average velocity, V (figure 3-1) ..........

11. Tt - L/(3600 * V) Compute Tt .....

Segment ID

ft

ft/ft

ft/s

hr

unpaved

55.0

0.10

5.10

0.003

CHANNEL FLOW

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r * a/Pw Compute r

16. Channel slope, s

16. Manning's roughness coeff., n

17. V - (1.49 ' (r'(2/3)) ' (s'0.6))/n Compute V

18. Flow length, L

19. Tt - L / (3600 * V) Compute Tt

Segment ID

ff2

ft

ft

ft/ft

ft/8

ft

hr

1.63

6.61

0.26

0.064

0.070

2.11

320.0

0.042

20. Watershed or subarea Tc or Tt (add Tt in steps 6 ,11 , and 19) hr

TR-66.XLS Page 2



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 8

1. Data:

Drainage area , Am

Time of concentration, Tc

Rainfall distribution type (I, IA, II, III)

Pond and swamp areas spread throughout watershed

2. Frequency

3. Rainfall, P (24-hour)

4 Runoff curve number

E. Initial abstraction, la

6. Compute la/P

7. Unit peak discharge, Qu

8. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond and swamp area with table 4-2.

Factor is 1.0 for zero percent pond and swamp area.)

By:
Checked:

JB 05-96
DRF 05-96

0.0006 m i ~ 2

hr

in/cms

10. Peak discharge, Qp
(Where Qp - QuAmQFp)

TR-55.XLS Page 3



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace 8

By:
Checked:

JB
DRF

06-96
06-96

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
6
6
7
8
9

10
11
12
13
14
16
16

17

RETARDANCE D
depth 0.50
n assumed 0.0700
n calc 0.07OO
channel slope 0.064
bottom width 0
left sldeslope 3
right sideslope 10
Area 1 .6
Wetd Perimeter 6.6
Hyd radius 0.2
Top width 6.5
Velocity fps 2. 1 1
Discharge cfs ] 3.43
vR 0.62
vR metric 0.06

minimum discharge {cfs) -

C
1.35

0.1411
0.1411

0.004
0
3

10
11.8
17.8
0.7

17.6
0.61
6.01 |
0.34
0.03

2.57 |

Line 4 used only for vegetated
channel.

Line 14 must be greater than or
equal to minimum discharge.
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Project:
Location:

Wtnnebago Reclamation Service
Rockford, Illinois
Ditch 01A

By:
Checked:

RJC 06-96

Newly graded landfill
Soil name

and
hydrologic

group

Clay Cap
D

Clay Cap
D

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover - 50%

Meadow

CN

Table 2-2

94

87

78
Use only one CN source per line Totals

CN (weighted) = total product/total area CN =. 94

Area

(ac)

2.8

0.0

0.0
2.8

Product
of

CN • Area

263.2

0.0

0.0
263.2

Frequency
Rainfall, P (24-hour}
Runoff, Q

storm
25

5.60
4.90

yr
in
in

Vegetated landfill
Soi) name

and
hydrologic

group

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)
Meadow

CN-

Table 2-2

78
Use only one CN source per line Totals

Area
acres

2.8
2.8

Product
of

CN * area

218.4
218.4

CN (weighted) = total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN = 78

storm
100

7.36
4.80

vr
in
in
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Project:
Location:

Winnebsgo Reclamation Service
Rockford, Illinois
Ditch D1A

By:
Checked:

RJC 06-96

Notes : Space for as many as two segments per flow type can be used for each worksheet

SHEET FLOW (Applicable to Tc only) Segment ID

1. Surface Description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow length, L (total L < = 50 ft) ft

4. Two-yr 24-hr rainfall, P2 in

5. Land slope, s ft/ft

6. Tt = (0.007 •(nL)A0.8)/((P2A0.5r(sA0.4)) Compute Tt hr

grass

0.20

50.0

3.11

0.40

0.036

SHALLOW CONCENTRATED FLOW

7. Surface description (paved or unpaved)

8. Flow length, L ..................................

9. Watercourse slope, s .........................

10. Average velocity, V (figure 3-1) .........

11. Tt = LM3600 • V) Compute Tt .....

Segment ID

ft

ft/ft

ft/s

hr

unpaved

284.0

0.40

10.20

0.008

CHANNEL FLOW

1 2. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r = a/Pw Compute r

15. Channel slope, s

16. Manning's roughness coeff., n

17. V = (1.49 • <rA{2/3)) * (sA0.5))/n Compute V

18. Flow length, L

19. Tt = L / (3600 * V) Compute Tt

Segment ID

ftA2

ft

ft

ft/ft

ft/s

It

hr

7.92

14.68

0.54

0.019

0.048

2.82

301.0

0.030

20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) hr

5/22/96 TR-55.XLS Page 2



Project:
Location:

Wtnnebago Reclamation Service
Rockford, Illinois
Ditch D1A

By:
Checked:

RJC 06-96

1. Data:

Drainage area , Am

Time of concentration, Tc

Rainfall distribution type {I, IA, II, III)

Pond and swamp areas spread throughout watershed

2. Frequency

3. Rainfall, P (24-hour)

4 Runoff curve number

5. Initial abstraction, la

6. Compute la/P

7. Unit peak discharge, Qu

8. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond and swamp area with table 4-2.

Factor is 1.0 for zero percent pond and swamp area.

in/cms

10. Peak discharge, Qp
(Where Qp = QuAmQFp)

5/22/96 TR-55.XLS Page 3



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 01A

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

RETARDANCE
depth
n assumed
n calc
channel slope
bottom width
left sideslope
right sideslope
Area
Wetd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cfs
vR
vR metric

D
1.40

0.0326
0.0326
0.020

12
2
2

20.7
18.3
1.1

17.6
7.01

145.31 |
7.96
0.74

C
1.55

0.0386
0.0386
0.020

12
2
2

23.4
18.9
1.2

18.2
6.27

146.78
7.75
0.72

By:
Checked:

RJC 06-96

Line 4 used only for vegetated
channel.

Line 14 must be greater than or
equal to minimum discharge.

17 minimum discharge (cfs) Peak combined discharge of D1A,
T1.T2, andD2.
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Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch DIB

By:
Checked:

RJC 06-96

Newly graded landfill
Soil name

and
hydro! ogic

group

Clay Cap
D

Clay Cap
D

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover — 50%

Meadow

CN

Table 2-2

94

87

86
Use only one CN source per line Totals

CN (weighted) = total product/total area CN = 86

Area

(ac)

0.0

0.0

8.1
8.1

Product
of

CN " Area

0.0

0.0

696.6
696.6

Frequency
Rainfall, P (24-hour)
Runoff, Q

storm
25

5.60
4.03

in
in

Vegetated landfill
Soil name

and
hydrotogic

group

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)
Meadow

CN-

Table 2-2

86
Use only one CN source per line Totals

Area
acres

8.1
8.1

Product
of

CN * area

696.6
696.6

CN (weighted) = total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN = 86

storm
100

7.36
5.71

in
in

5/22/96 TR-55.XLS Page 1



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch D1B

By:
Checked:

RJC 06-96

Notes : Space for as many as two segments per flow type can be used for each worksheet

SHEET FLOW (Applicable to Tc only) Segment ID

1. Surface Description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow length, L (total L < = 50 ft) ft

4. Two-yr 24-hr rainfall, P2 in

5. Land slope, s ft/ft

6. Tt - (0.007'(nLro.8)/«P2A0.5)*{sA0.4)) Compute Tt hr

grass

0.20

50.0

3.11

0.01

0.158

SHALLOW CONCENTRATED FLOW

7. Surface description (paved or unpaved)

8. Flow length, L ..................................

9. Watercourse slope, s .........................

10. Average velocity, V (figure 3-1) .........

11. Tt = L /(3600 * V) Compute Tt .....

Segment ID

ft

ft/ft

ft/s

hr

unpaved

300.0

0.01

1.61

0.052

CHANNEL FLOW

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r = a/Pw Compute r

15. Channel slope, s

16. Manning's roughness coeff., n

17. V = (1.49 • <r"<2/3)) ' (sA0.5))/n Compute V

18. Flow length, L

19. Tt = L / (3600 * V) Compute Tt

Segment ID

ftA2

ft

ft

ft/ft

ft/s

ft

hr

14.81

16.70

0.89

0.019

0.037

5.19

828.0

0.044

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19} hr

5/22/96 TR-55.XLS Page 2



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch D1B

1. Data:

Drainage area , Am

Time of concentration, Tc

Rainfall distribution type (I, IA, II, III)

Pond and swamp areas spread throughout watershed

2. Frequency

3. Rainfall, P {24-hour}

4 Runoff curve number

5. Initial abstraction, la

6. Compute la/P

7. Unit peak discharge, Qu

8. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond and swamp area with table 4-2.

Factor is 1.0 for zero percent pond and swamp area.)

By:
Checked:

RJC 06-96

0.0127

%

in/cms

10. Peak discharge. Op
(Where Qp = QuAmQFp)

5/22/96 TR-55.XLS Page 3



Project:
Location:

Winnebago Reclamation Service
ftockford. Illinois
Ditch D1B

By:
Checked:

RJC 06-96

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

RETARDANCE
depth
n assumed
n calc
channel slope
bottom width
left sideslope
right sideslope
Area
Wetd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cfs
vR
vR metric

D
1.60

0.0303
0.0303
0.026

12
2
2

24.3
19.2
1.3

18.4
9.27

| 225.50 |
11.77

1.09

C
1.70

0.0358
0.0358
0.026

12
2
2

26.2
19.6

1.3
18.8
8.12

212.50 |
10.84

1.01

Line 4 used only for vegetated
channel.

Line 14 must be greater than or
equal to minimum discharge.

17 minimum discharge (cfs} =

5/22/96 TR-55.XLS Page 1



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch D1C

By:
Checked:

RJC 06-96

Newly graded landfill
Soil name

and
hydrologic

group

Clay Cap
D

Clay Cap
D

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover ~ 50%

Meadow

CN

Table 2-2

94

87

66
Use only one CN source per line Totals

CN (weighted} = total product/total area CN = 86

Area

(ac)

0.0

0.0

2.6
2.6

Product
of

CN * Area

0.0

0.0

223.6
223.6

Frequency
Rainfall, P (24-hour)
Runoff, Q

storm
25

5.60
4.03

in
in

Vegetated landfill
Soil name

and
hydrologic

group

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)
Meadow

CN'

Table 2-2

86
Use only one CN source per line Totals

Area
acres

2.6
2.6

Product
of

CN ' area

223.6
223.6

CN (weighted) = total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN =[ 86

storm
100

7.36
5.71

V
in
in

5/22/96 TR-55.XLS Page 1



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch D1C

By:
Checked:

RJC 06-96

Notes : Space for as many as two segments per flow type can be used for each worksheet

SHEET FLOW (Applicable to Tc only) Segment ID

1. Surface Description (table 3-1}

2. Manning's roughness coeff., n (table 3-1)

3. Flow length, L (total L < = 50 ft) ft

4. Two-yr 24-hr rainfall, P2 in

5. Land slope, s ft/ft

6. Tt = (O.O07«(nL)-0.8)/((P2"0.5)"(s-0.4)) Compute Tt hr

grass

0.20

50.0

3.11

0.03

0.102

SHALLOW CONCENTRATED FLOW

7. Surface description (paved or unpaved)

8. Flow length. L ..................................

9. Watercourse slope, s .........................

10. Average velocity, V {figure 3-1) .........

11. Tt = L/ (36OO * V) Compute Tt .....

Segment ID

ft

ft/ft

ft/s

hr

unpaved

295.0

0.03

2.79

0.029

CHANNEL FLOW

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r = a/Pw Compute r

15. Channel slope, s

16. Manning's roughness coeff., n

17. V = (1.49 • (r"(2/3)) ' (s"0.5»/n Compute V

18. Flow length, L

19. Tt = L / (36OO ' V) Compute Tt

Segment ID

ft'2

ft

ft

ft/ft

ft/s

ft

hr

8.65

14.91

0.5B

0.019

0.046

3.10

541.0

O.O48

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hr

5/22/96 TR-55.XLS Page 2



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch DIG

By:
Checked:

RJC 06-96

1. Data:

Drainage area , Am

Time of concentration, Tc

Rainfall distribution type <l, IA, II, III)

Pond and swamp areas spread throughout watershed

2. Frequency

3. Rainfall, P (24-hour)

4 Runoff curve number

5. Initial abstraction, la

6. Compute la/P

7. Unit peak discharge, Qu

6. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond and swamp area with table 4*2.

Factor is 1.0 for zero percent pond and swamp area.)

O.OO41 mi "2

hr

in/cms

10. Peak discharge. Op
(Where Op =• QuAmQFp)

5/22/96 TR-55.XLS Page 3



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch DIG

By:
Checked:

RJC 06-96

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

RETARDANCE
depth
n assumed
n calc
channel slope
bottom width
left sideslope
right sideslope
Area
Wetd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cfs
vR
vR metric

D
1.80

0.0301
0.0301
0.020

12
2
2

28.1
20.0

1.4
19.2
8.74

| 245.41 |
12.24

1.14

C
1.95

0.0353
0.0353
0.020

12
2
2

31.0
20.7

1.5
19.8
7.79

241.48 |
11.65

1.08

Line 4 used only for vegetated
channel.

Line 14 must be greater than or
equal to minimum discharge.

17 minimum discharge (cfs} =

5/22/96 TR-55.XLS Page 1



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 2

By:
Checked:

RJC 06-96

Newly graded landfill
Soil name

and
hydrologic

group

Clay Cap
D

Clay Cap
D

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover ~ 50%

Meadow

CN

Table 2-2

94

87

78
Use only one CN source per line Totals

CN (weighted) = total product/total area CN = 91

Area

(act

5.0

4.7

0.0
9.7

Product
of

CN * Area

470.0

408.9

0.0
878.9

Frequency
Rainfall, P (24-hour)
Runoff, Q

storm
25

5.60
4.57

yr
in
in

Vegetated landfill
Soil name

and
hydrologic

group

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent Impervious;

unconnected/connected impervious
area ratio)
Meadow

CN-

Table 2-2

78
Use only one CN source per line Totals

Area
acres

9.7
9.7

Product
of

CN " area

756.6
756.6

CN (weighted) = total productAotal area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN = 78

storm
100

7.36
4.80
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Project;
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 2

By:
Checked:

RJC 06-96

Notes : Space for as many as two segments per flow type can be used for each worksheet

SHEET FLOW {Applicable to Tc only) Segment ID

1. Surface Description (table 3-1}

2. Manning's roughness coeff., n (table 3-1)

3. Flow length, L (total L < = 50 ft} ft

4. Two-yr 24-hr rainfall, P2 in

5. Land slope, s ft/ft

6. Tt = (0.007-(nUA0.8)/((P2A0.5}"(sA0.4)» Compute Tt hr

grass

0.20

50.0

3.11

0.33

0.039

SHALLOW CONCENTRATED FLOW

7. Surface description (paved or unpaved)

8. Flow length, L ..................................

9. Watercourse slope, s .........................

10. Average velocity, V (figure 3-1} .........

11. Tt = LM3600 " V) Compute Tt .....

Segment ID

ft

ft/ft

ft/s

hr

unpaved

171.0

0.33

9,27

0.005

CHANNEL FLOW

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r = a/Pw Compute r

15. Channel slope, s

16. Manning's roughness coeff., n

17. V = (1.49 ' (rA(2/3)> * (8A0.5»/n Compute V

18. Flow length, L

1 9. Tt = L / (3600 ' V) Compute Tt

Segment ID

ft*2

ft

ft

ft/ft

ft/s

ft

hr

13.81

12.69

1.09

0.014

0.035

5.27

1620.0

0.085

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hr

5/22/96 TR-55.XLS Page 2



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 2

1. Data:

Drainage area , Am

Time of concentration, Tc

Rainfall distribution type (I, IA, It, III)

Pond and swamp areas spread throughout watershed

2. Frequency

3. Rainfall, P (24-hour)

4 Runoff curve number

5. Initial abstraction, la

6. Compute la/P

7. Unit peak discharge, Qu

8. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond and swamp area with table 4-2.

Factor is 1.0 for zero percent pond and swamp area.

By:
Checked:

RJC O6-96

0.0152 mi*2

hr

in/cms

10. Peak discharge. Op
(Where Qp = QuAmQFp)

5/22/96 TR-55.XLS Page 3



Project:
Location:

Winnebago Reclamation Service
Rocfcford, Illinois
Ditch 2

By:
Checked:

RJC 06-96

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

RETARDANCE
depth
n assumed
n calc
channel slope
bottom width
left sideslope
right side&lope
Area
Wetd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cfs
vR
vR metric

D
2.35

0.0349
0.0349

0.014
0
3
2

13.8
12.7

1.1
11.8
5.25

| 72.53 |
5.72
0.53

C
2.55

0.0421
O.O421

0.014
0
3
2

16.3
13.8

1.2
12.8
4.60

74.76 J
5.43
0.50

Line 4 used only for vegetated
channel.

Line 14 must be greater than or
equal to minimum discharge.

17 minimum discharge (cfs) =

5/22/96 TR-55.XLS Page 4



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 3

By:
Checked:

DRF
JB

05-96
05-96

Newly graded landfill
Soil name

and
hydrologic

group

Clay Cap
D

Clay Cap
D

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover " 50%

Meadow

CN

Table 2-2

94

87

78
Use only one CN source per line Totals

Area

(ac)

3.4

0.0

0.0
3.4

Product
of

CN " Area

319.6

0.0

0.0
319.6

CN (weighted) = total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN = 94

storm
25

5.60
4.90

yr
in
in

Vegetated landfill
Soil name

and
hydrologic

group

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)
Meadow

CN"

Table 2-2

78
Use only one CN source per line Totals

Area
acres

3.4
3.4

Product
of

CN - area

265.2
265.2

CN (weighted) = total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN =1

storm
100

7.36
4.80

yr
in
in

5/22/96 TR-55.XLS Page 1



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 3

By:
Checked:

DBF
JB

05-96
05-96

Notes : Space for as many as two segments per flow type can be used for each worksheet

SHEET FLOW (Applicable to Tc only) Segment ID

1. Surface Description (table 3-1}

2. Manning's roughness coeff., n (table 3-1)

3. Flow length, L (total L < = 50 ft) ft

4. Two-yr 24-hr rainfall, P2 in

5. Land slope, s ft/ft

6. Tt = <0.007-(nLr0.8)/«P2-0.5)-(6-0.4)> Compute Tt hr

grass

0.20

50.0

3.11

0.40

0.036

SHALLOW CONCENTRATED FLOW

7. Surface description (paved or unpaved)

8. Flow length, L ..................................

9. Watercourse slope, s .........................

10. Average velocity, V (figure 3-1} .........

11. Tt = L / (360O * V) Compute Tt .....

Segment ID

ft

ft/ft

ft/e

hr

unpaved

284.0

0.40

10.20

0.008

CHANNEL FLOW

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r = a/Pw

15. Channel slope, s

16. Manning's roughness coeff., n

17. V = (1.49 * <r-(2/3» ' (s'0.5))/n

18. Flow length, L

19. Tt = LI (360O * V)

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19}

Compute r

Compute V

Compute Tt

Segment ID

ff 2

ft

ft

ft/ft

ft/s

ft

hr

9.38

15.13

0.62

0.019

0.044

3.39

415.0

0.034

hr

5/22/96 TR-55.XLS Page 2



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 3

By:
Checked:

DRF 05-96
JB 05-96

1. Data:

Drainage area , Am

Time of concentration, Tc

Rainfall distribution type 11, IA, II, 111)

Pond and swamp areas spread throughout watershed

2. Frequency

3. Rainfall, P (24-hour)

4 Runoff curve number

5. Initial abstraction, la

6. Compute la/P

7. Unit peak discharge, Qu

8. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond and swamp area with table 4-2.

Factor is 1.0 for zero percent pond and swamp area.)

O.OO53 mi"2

hr

yr

in/cms

10. Peak discharge, Qp
(Where Qp = QuAmQFp)

5/22/96 TR-55.XLS Page 3



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 3

By:
Checked:

DRF
JB

05-96
05-96

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

RETARDANCE
depth
n assumed
n calc
channel slope
bottom width
left sides! ope
right sideslope
Area
Wetd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cfs
vR
vR metric

D
0.70

0.0441
0.0441

0.019
12
2
2

9.4
15.1
0.6

14.8
3.38

| 31.68 |
2.09
0.19

C
0.80

0.0562
0.0562
0.019

12
2
2

10.9
15.6
0.7

15.2
2.87

31.22 |
2.00
0.19

Line 4 used only for vegetated
channel.

Line 14 must be greater than or
equal to minimum discharge.

17 minimum discharge (cfs) =

5/22/96 TR-55.XLS Page 4



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 4A

By:
Checked:

DRF
JB

06-96
OB-96

Newly graded landfill
Soil name

and
hydrologic

group

Clay Cap
D

Clay Cap
D

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover " 60%

Meadow

CN

Table 2-2

94

87

78
Use only one CN source per line Totals

CN (weighted) - total product/total area CN =| 94

Area

(ac)

1.6

0.0

0.0
1.6

Product
of

CN • Area

148.6

0.0

0.0
148.6

Frequency
Rainfall, P (24-hour)
Runoff, Q

storm
26

6.60
4.90

yr
in
tn

Vegetated landfill
Soil name

and
hydrologic

group

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)
Meadow

CN"

Table 2-2

78
Use only one CN source per line Totals

Area
acres

1.6
1.6

Product
of

CN * area

123.2
123.2

CN (weighted) = total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN =|_ 78

storm
100

7.36
4.80

yr
in
in

6/20/96 TR-65.XLS Page 1



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 4A

By:
Checked:

DRF
JB

05-96
05-96

Notes : Space for as many as two segments per flow type can be used for each worksheet

SHEET FLOW (Applicable to Tc only) Segment ID

1. Surface Description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow length, L (total L < - 50 ft) ft

4. Two-yr 24-hr rainfall, P2 in

5. Land slope, s ft/ft

6. Tt - (0.007-(nL)"0.8)/((P2"0.5r(s'0.4)) Compute Tt hr

grass

0.20

50.0

3.11

0.40

0.036

SHALLOW CONCENTRATED FLOW

7. Surface description (paved or unpaved)

8. Flow length, L ..................................

9. Watercourse slope, s .........................

10. Average velocity, V (figure 3-1} .........

11. Tt - L / (3600 ' V) Compute Tt .....

Segment 10

ft

ft/ft

ft/s

hr

unpeved

222.0

0.40

10.20

O.OO6

CHANNEL FLOW

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r = a/Pw Compute r

15. Channel slope, s

16. Manning's roughness coeff., n

17. V = (1.49 • <r-(2/3)) * <s'0.5))/n Compute V

18. Flow length, L

19. Tt = L / (3600 * V) Compute Tt

Segment ID

fr2

ft

ft

ft/ft

ft/s

ft

hr

8.00

10.47

0.76

0.006

0.048

2.00

363.0

0.050

20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) hr

5/20/96 TR-65.XLS Page 2



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 4A

By:
Checked:

DRF 05-96
JB 05-96

1. Data:

Drainage area , Am

Time of concentration, Tc

Rainfall distribution type (I, IA, II, III)

Pond and swamp areas spread throughout watershed

2. Frequency

3. Rainfall, P 124-hour)

4 Runoff curve number

5. Initial abstraction, la

6. Compute le/P

7. Unit peak discharge, Qu

8. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond and swamp area with table 4-2.

Factor is 1.0 for zero percent pond and swamp area.

10. Peak discharge, Qp
(Where Qp - QuAmQFp)

in/cms

5/20/96 TR-55.XLS Page 3



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 4A

By:
Checked:

DRF
JB

06-96
05-96

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
E
6
7
8
9

10
11
12
13
14
15
16

RETARDANCE
depth
n assumed
n calc
channel slope
bottom width
left side&lope
right sideslope
Area
Wetd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cfs
vR
vR metric

D
1.00

0.0482
0.0482
0.006

6
2
2

8.0
10.5
0.8

10.0
2.00

15.97

C
1.10

0.0667
0.0667
0.006

6
2
2

9.0
10.9
0.8

10.4
1.62

13.70

Line 4 used only for vegetated
channel.

1.52
0.14

1.26
0.12

Line 14 must be greater than or
equal to minimum discharge.

17 minimum discharge (cfs)>

6/20/96 TR-55.XLS Page 4



Project:
Location:

Newly graded landfill

Winnebago Reclamation Service
Rockford, Illinois
Ditch 4B

By:
Checked:

DRF
JB

06-96
06-96

Soil name
and

hydrologic
group

Clay Cap
D

Clay Cap
D

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover " 60%

Meadow

CN

Table 2-2

94

87

78
Use only one CN source per line Totals

Area

(ac)

2.3

0.0

0.0
2.3

Product
of

CN ' Area

212.4

0.0

0.0
212.4

CN (weighted) - total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN = 94

storm
26

6.60
4.90

Vegetated landfill
Soil name

and
hydrologic

group

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)
Meadow

CN"

Table 2-2

78
Use only one CN source per line Totals

Area
acres

2.3
2.3

Product
of

CN " area

176.3
176.3

CN (weighted) = total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN = 78

storm
100

7.36
4.80

in
in

6/20/96 TR-55.XLS Page 1



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 4B

By:
Checked:

DRF
JB

05-96
05-96

Notes : Space for as many as two segments per flow type can be used for each worksheet

SHEET FLOW (Applicable to Tc only) Segment 10

1. Surface Description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow length, L (total L < - 50 ft) ft

4. Two-yr 24-hr rainfall, P2 in

6. Land slope, s ft/ft

6. Tt - (0.007*(nL)"0.8)/((P2"0.6)*(s*0.4)) Compute Tt hr

grass

0.20

50.0

3.11

0.40

0.036

SHALLOW CONCENTRATED FLOW

7. Surface description (paved or unpaved)

8. Flow length, L ..................................

9. Watercourse slope, s .........................

10. Average velocity, V (figure 3-1) .........

11. Tt - LM3600 * V) Compute Tt .....

Segment ID

ft

ft/ft

ft/s

hr

unpaved

222.0

0.40

10.20

0.006

CHANNEL FLOW

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r - a/Pw

15. Channel slope, s

16. Manning's roughness coeff., n

17. V - (1.49 ' (r'(2/3» * (s'0.6))/n

18. Flow length, L

19. Tt - L/I3600 • V)

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19)

Compute r

Compute V

Compute Tt

Segment ID

ft '2

ft

ft

ft/ft

ft/6

ft

hr

8.00

10.47

0.76

0.006

0.048

2.00

363.0

0.050

2.65

5.14

0.51

0.088

0.038

7.45

114.0

0.004

hr

6/20/96 TR-66.XLS Page 2



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 4B

By:
Checked:

DRF 06-96
JB 05-96

1. Data:

Drainage area , Am

Time of concentration, Tc

Rainfall distribution type d. IA, II, III)

Pond and swamp areas spread throughout watershed

2. Frequency

3. Rainfall, P (24-hour)

4 Runoff curve number

6. Initial abstraction, la

6. Compute la/P

7. Unit peak discharge, Qu

8. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond and swamp area with table 4-2.

Factor is 1.0 for zero percent pond and swamp area.)

10. Peak discharge. Op
(Where Qp - QuAmQFp)

in/cms

6/20/96 TR-B6.XLS Page 3



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 46

By:
Checked:

DRF
JB

06-96
05-96

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
6
6
7
8
9

10
11
12
13
14
16
16

RETARDANCE
depth
n assumed
n cate
channel slope
bottom width
left sideslope
right sideslope
Area
Wetd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cfs
vR
vR metric

D
1.16

0.0381
0.0381
0.088

0
2
2

2.6
5.1
0.6
4.6

7.43
19.64

C
1.20

0.0484
0.0484
0.088

0
2
2

2.9
6.4
0.6
4.8

6.01

Line 4 used only for vegetated
channel.

17.32
3.82
0.36

3.23
0.30

Line 14 must be greater than or
equal to minimum discharge.

17 minimum discharge (cfs):

5/20/96 TR-65.XLS Page 4



Project:
Location:

Newly graded landfill

Winnebago Reclamation Service
Rockford, Illinois
Ditch 4C

By:
Checked:

DRF
JB

05-96
06-96

Soil name
end

hydrologic
group

Clay Cap
D

Clay Cap
D

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover " 60%

Meadow

CN

Table 2-2

94

87

78
Use only one CN source per line Totals

Area

(ac)

3.8

0.0

0.0
3.8

Product
of

CN * Area

359.1

0.0

0.0
359.1

CN (weighted) - totel product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN 94

storm
26

6.60
4.90

yr
in
in

Vegetated lendfill
Soil name

and
hydrologic

group

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)
Meadow

CN"

Table 2-2

78
Use only one CN source per line Totals

Area
acres

3.8
3.8

Product
of

CN * area

298.0
298.0

CN (weighted) = total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN

storm
100

7.36
4.80

yr
in
in

5/20/96 TR-55.XLS Page 1



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 4C

By;
Checked:

DRF
JB

05-96
05-96

Notes : Space for as many aa two segments per flow type can be used for each worksheet

SHEET FLOW (Applicable to To only) Segment ID

1. Surface Description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow length, L (total L < - 50 ft) ft

4. Two-yr 24-hr rainfall, P2 in
5. Land slope, s ft/ft

6. Tt - (O.O07'(nLr0.8)/<(P2-0.5)'<s'0.4)) Compute Tt hr

grass

0.20

50.0

3.11

0.40

0.036 0.036

SHALLOW CONCENTRATED FLOW Segment ID

7. Surface description (paved or unpaved) .................

8. Flow length, L ......................................... ft

9. Watercourse slope, s ................................... ft/ft

10. Average velocity, V (figure 3-1) ....................... ft/s

11. Tt • L/13600 ' V) Compute Tt ..... hr

unpaved

222.0

0.40

10.20

0.006 0.006

CHANNEL FLOW

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r = a/Pw

15. Channel slope, s
16. Manning's roughness coeff,, n

17. V - (1.49 " (r-(2/3)( " <i*0.5H/n

18. Flow length, L

19. Tt = L/13600 • V)

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19)

Compute r

Compute V

Compute Tt

Segment ID

ft'2

ft

ft

ft/ft

ft/s

ft

hr

8.00

10.47

0.76

0.006

0.048

2.00

363.0

0.050

2.65

5.14

0.51

0.088

0.038

7.45

114.0

0.004

14.00

16.47

0.85

0.007

0.044

2.55

269.0

0.029 0.084

hr 0.126

5/20/96 TR-55.XLS Page 2



Project:
Location:

Wmnebago Reclamation Service
Rockford, Illinois
Ditch 4C

By:
Checked:

DRF 05-96
JB 05-96

1. Data:

Drainage area , Am

Time of concentration, Tc

Rainfall distribution type (I, IA, II, lit)

Pond and swamp areas spread throughout watershed

2. Frequency

3. Rainfall, P (24-hour)

4 Runoff curve number

5. Initial abstraction, la

6. Compute la/P

7. Unit peak discharge, Qu

8. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond and swamp area with table 4-2.
Factor is 1.0 for zero percent pond and swamp area.)

yr

in/cms

10. Peak discharge, Qp
(Where Qp - QuAmQFp)

5/20/96 TR-55.XLS Page 3



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 4C

By:
Checked:

DRF
JB

05-96
05-96

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
5
3
7
8
9

10
11
12
13
14
15
16

RETARDANCE
depth
n assumed
n calc
channel slope
bottom width
left sideslope
right sideslope
Area
Wetd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cfs
vR
vR metric

D
1.00

0.0438
0.0438

0.007
12

2
2

14.0
16.5
0.8

16.0
2.55

35.66

C
1.10

0.0572
0.0572

0.007
12
2
2

15.6
16.9
0.9

16.4
2.06

32.19

Line 4 used only for vegetated
channel.

2.16
0.20

1.90
0.18

Line 14 must be greater than or
equal to minimum discharge.

17 minimum discharge (cfs( =

5/20/96 TR-55.XLS Page 4



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 6

By:
Checked:

DRF
JB

06-96
OB-96

Newly graded landfill
Soil name

and
hydrologic

group

Clay Cap
D

Clay Cap
D

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover " 50%

Meadow

CN

Table 2-2

94

87

78
Use only one CN source per line Totals

CN (weighted) -* total product/total area CN =| 94

Area

<ac)

4.5

0.0

0.0
4.5

Product
of

CN " Area

422.1

0.0

0.0
422.1

Frequency
Rainfall, P (24-hour)
Runoff, Q

storm
25

5.60
4.90

yr
in
in

Vegetated landfill
Soil name

and
hydrologic

group

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)
Meadow

CN"

Table 2-2

78
Use only one CN source per line Totals

Area
acres

4.5
4.5

Product
of

CN * area

350.2
350.2

CN (weighted) = total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN =[

storm
100

7.36
4.80

yr
tn
in

5/16/96 TR-B5.XLS Page 1



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 6

By:
Checked:

DRF
JB

05-96
06-96

Notes : Space for as many as two segments per flow type can be used for each worksheet

SHEET FLOW (Applicable to Tc only) Segment ID

1. Surface Description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow length, L (total L < - 50 ft) ft

4. Two-yr 24-hr rainfall, P2 in

6. Land slope, s ft/ft

6. Tt - (0.007'(nL)-0.8)/«P2-0.6)"<s'0.4)) Compute Tt hr

grass

0.20

50.0

3.11

0.40

0.036

SHALLOW CONCENTRATED FLOW

7. Surface description (paved or unpaved)

8. Flow length, L ..................................

9. Watercourse slope, s .........................

10. Average velocity, V (figure 3-1) .........

11. Tt - L / (3800 • V) Compute Tt .....

Segment ID

ft

ft/ft

ft/s

hr

unpaved

270.0

0.40

10.20

0.007

CHANNEL FLOW

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r » a/Pw Compute r

16. Channel elope, s

16. Manning's roughness coeff., n

17. V » (1.49 • (r"(2/3)) • (s'0.6»/n Compute V

18. Flow length, L

19. Tt - L / (3600 ' V) Compute Tt

Segment ID

ff2

ft

ft

ft/ft

ft/s

ft

hr

12.42

16.02

0.78

0.010

0.043

2.90

583.0

0.066

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19} hr

5/16/96 TR-65.XLS Page 2



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 6

1. Data:

Drainage area , Am

Time of concentration, Tc

Rainfall distribution type (I, IA, II, III)

Pond and swamp areas spread throughout watershed

2. Frequency

3. Rainfall, P (24-hour)

4 Runoff curve number

6. Initial abstraction, la

6. Compute la/P

7. Unit peak discharge, Qu

8. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond and swamp area with table 4-2.

Factor is 1.0 for zero percent pond and swamp area.)

By:
Checked:

DRF
JB

0.0070

0.099

II

0

25

6.60

94

0.128

0.023

1000

4.90

1

06-96
06-96

mi"2

hr

%

yr
in

in

in/cms

in

10. Peak discharge, Qp
(Where Qp - QuAmQFp}

5/16/96 TR-B6.XLS Page 3



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 6

By:
Checked:

DBF
JB

05-96
06-96

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
6
6
7
8
9

10
11
12
13
14
16
16

RETARDANCE
depth
n assumed
n calc
channel slope
bottom width
left sideslope
right sideslope
Area
Wetd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cfs
vR
vR metric

D
0.90

0.0433
0.0433

0.010
12
2
2

12.4
16.0
0.8

16.6
2,90

| 36.96 |
2.24
0.21

C
1.06

0.0641
0.0641
0.010

12
2
2

14.8
16.7
0.9

16.2
2.64

37.63 |
2.26
0.21

Line 4 used only for vegetated
channel.

Line 14 must be greater than or
equal to minimum discharge.

17 minimum discharge (cfs)

6/16/96 TR-6B.XLS Page 4



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 6A

By:
Checked:

DBF
JB

05-96
OB-96

Newly graded landfill
Soil name

and
hydrologic

group

Clay Cap
D

Clay Cap
D

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover " 50%

Meadow

CN

Table 2-2

94

87

78
Use only one CN source per line Totals

CN (weighted) - total product/total area CN - 91

Area

(ac)

5.0

3.6

0.0
8.6

Product
of

CN ' Area

470.0

313.2

0.0
783.2

Frequency
Rainfall, P (24-hour)
Runoff, Q

storm
25

6.60
4.67

yr
in
tn

Vegetated landfill
Soil name

and
hydrologic

group

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)
Meadow

CN"

Table 2-2

78
Use only one CN source per line Totals

Area
acres

8.6
8.6

Product
of

CN " area

670.8
670.8

CN (weighted) - total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN

storm
100

7.36
4.80

yr
in
in

TR-5E.XLS Page 1



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 6A

By:
Checked:

DRF
JB

06-96
05-96

Notes ; Space for as many as two segments per flow type can be used for each worksheet

SHEET FLOW (Applicable to Tc only) Segment ID

1. Surface Description {table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow length, L (total L < = 60 ft) ft

4. Two-yr 24-hr rainfall, P2 in

E. Land slope, s ft/ft

6. Tt - (0.007'(nL)-0.8)/((P2'0.6)'(s*0.4)) Compute Tt hr

grass

0.20

SO.O

3.11

0.33

0.039

SHALLOW CONCENTRATED FLOW

7. Surface description (peved or unpaved)

8. Flow length, L ..................................

9. Watercourse slope, s .........................

10. Average velocity, V (figure 3-1) .........

11. Tt = L/(3600 • V) Compute Tt .....

Segment ID

ft

ft/ft

ft/s

hr

unpaved

170.0

0.33

9.31

O.OOE

CHANNEL FLOW

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r = a/Pw

15. Channel slope, s

16. Manning's roughness coeff., n

17. V = (1.49 ' (r"(2/3() * (s'0.5»/n

18. Flow length, L

19. Tt = L/13600 • V)

20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19}

Compute r

Compute V

Compute Tt

Segment ID

ft"2

ft

ft

ft/ft

ft/s

ft

hr

1.63

6.61

0.26

0.064

0.070

2.11

320.0

0.042

14.00

16.47

0.85

0.022

0.037

6.43

1013.0

0.062

hr

TR-55.XLS Page 2



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 6A

By:
Checked:

DRF 06-96
JB 05-96

1. Data:

Drainage area , Am

Time of concentration, Tc

Rainfall distribution type (I, IA, II, III)

Pond and swamp areas spread throughout watershed

2. Frequency

3. Rainfall, P (24-hour)

4 Runoff curve number

5. Initial abstraction, la

6. Compute la/P

7. Unit peak discharge, Qu

8. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond and swamp area with table 4-2.

Factor is 1.0 for zero percent pond and swamp area.)

in/cms

10. Peak discharge, Qp
(Where Qp = QuAmQFp)

TR-B5.XLS Page 3



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 6A

By:
Checked:

ORF
JB

OS-96
05-96

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
6
6
7
8
9

10
11
12
13
14
16
16

RETARDANCE
depth
n assumed
n calc
channel slope
bottom width
left sideslope
right sideslope
Area
Watd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cfa
vR
vR metric

D
1.00

0.0366
0.0365
0.022

12
2
2

14.0
16.6
0.8
16.0
5.42

C
1.05

0.0457
0.0467
0.022

12
2
2

14.8
16.7
0.9
16.2
4.46

Line 4 used only for vegetated
channel.

76.85 | 65.91
4.61
0.43

3.96
0.37

Line 14 must be greater than or
equal to minimum discharge.

17 minimum discharge (cf s)•

TR-66.XLS Page 4



Project:
Location:

Newly graded landfill

Winnebago Reclamation Service
Rockford, Illinois
Ditch 6B

By:
Checked:

DRF
JB

OB-96
05-96

Soil name
and

hydrologic
group

Clay Cap
D

Clay Cap
D

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover " 60%

Meadow

CN

Table 2-2

94

87

78
Use only one CN source per line Totals

CN (weighted) - total product/total area CN « 89

Area

(ac)

5.0

5.0

2.1
12.1

Product
of

CN * Area

470.0

436.0

164.6
1069.6

Frequency
Rainfall, P (24-hour)
Runoff, Q

storm
25

6.60
4.36 in

Vegetated landfill
Soil name

and
hydrologic

group

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)
Meadow

CN"

Table 2-2

78
Use only one CN source per line Totals

Area
acres

12.1
12.1

Product
of

CN * area

944.6
944.6

CN (weighted) - total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN 78

storm
100

7.36
4.80

V*
tn
tn

5/16/96 TR-55.XLS Page 1



Project;
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 6B

By:
Checked:

DBF
JB

05-96
05-96

Notes : Space for as many as two segments per flow type can be used for each worksheet

SHEET FLOW (Applicable to Tc only) Segment ID

1. Surface Description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow length, L (total L < - 50 ft) ft

4. Two-yr 24-hr rainfall, P2 in
5. Land slope, s ft/ft

8. Tt - (0.007'(nLr0.8)/((P2'0.5)'(s'0.4H Compute Tt hr

grass

0.20

50.0

3.11

0.33

0.039

SHALLOW CONCENTRATED FLOW

7. Surface description (paved or unpaved)

8. Row length, L .................................

9. Watercourse slope, * .........................

10. Average velocity, V (figure 3-1) .........

11. Tt - L / (3600 ' V) Compute Tt .....

Segment ID

ft
ft/ft
ft/s

hr

unpaved

170.0

0.33

9.31

0.005

CHANNEL FLOW

12. Cross sectional flow area, a

13. Waned perimeter, pw

14. Hydraulic radius, r - a/Pw Compute r

15. Channel slope, s

16. Manning's roughness coaff., n

17. V - (1.49 ' (r-(2/3») ' (s'O.SWn Compute V

18. Flow length, L

19. Tt - L / (3600 • V) Compute Tt

Segment 10

fl"2

ft

ft

ft/ft

ft/8

ft

hr

1.63

6.61

0.25

0.064

0.070

2.11

320.0

0.042

14.00

18.47

0.»'£

0.022

0.037

5.43

1013.0

0.052

17.28

17.37

1.00

0.016

0.036

5.29

616.0

0.032

20. Watershed or subaraa Tc or Tt (add Tt in steps 6, 11, and 19) hr

5/16/96 TR-55.XLS Page 2



Project:
Location:

Winnebogo Reclamation Service
Rockford, Illinois
Ditch 6B

By:
Checked:

DBF 06-96
JB 06-96

1. Data:

Drainage area , Am

Time of concentration, Tc

Rainfall distribution type (I, IA, II, III)

Pond and swamp areas .spread throughout watershed

2. Frequency

3. Rainfall, P (24-hour)

4 Runoff curve number

6. Initial abstraction, la

6. Compute la/P

7. Unit peak discharge, Qu

8. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond and swamp area with table 4-2.

Factor is 1.0 for zero percent pond and swamp area.)

0.0189

yr

in/cms

10. Peak discharge, Qp
(Where Qp * QuAmQFp)

6/16/96 TR-55.XLS Page 3



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Oitch 6B

By:
Checked:

DRF
JB

06-96
05-96

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
6
6
7
8
9

10
11
12
13
14
16
16

17

RETARDANCE
depth
n assumed
n calc
channel slope
bottom width
left sideslope
right aideslope
Area
Wetd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cfs [
vR
vR metric

minimum discharge (cfs) *

D
1.20

0.0356
0.0365

0.016
12
2
2

17.3
17.4

1.0
16.8
6.28

91.19 |
6.26
0.49

IL

c
1.36

0.0426
O.O426
0.016

12
2
2

19.8
18.0

1.1
17.4
4.70

93.32 I
6.17
0.48

86.33 ||

Line 4 used only for vegetated
channel.

Line 14 must be greater than or
equal to minimum discharge.

6/16/96 TR-66.XLS Page 4



Project:
Location:

Winnebago Reclamation Service
Rockfofd, Illinois
Ditch 7

By:
Checked:

DRF
JB

06-96
05-96

Newly graded landfill
Soil name

and
hydrologic

group

Clay Cap
D

Clay Cap
D

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover " 60%

Meadow

CN

Table 2-2

94

87

78
Use only one CN source per line Totals

Area

(ac)

0.6

0.0

0.0
0.6

Product
of

CN • Area

46.2

0.0

0.0
46.2

CN (weighted) - total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN = 94

storm
25

5.60
4.90

yr
in
in

Vegetated landfill
Soil name

and
hydrologic

group

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)
Meadow

CN'

Table 2-2

78
Use only one CN source per line Totals

Area
acres

0.6
0.5

Product
of

CN * area

38.4
38.4

CN (weighted) -= total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN = T8]

storm
100

7.36
4.80

in
in

TR-5B.XLS Page 1



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 7

By:
Checked:

DRF
JB

05-96
05-96

Notes : Space for as many as two segments per flow type can be used for each worksheet

SHEET FLOW (Applicable to Tc only) Segment ID

1. Surface Description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow length, L (total L < - 60 ft) ft

4. Two-yr 24-hr rainfall, P2 in

6. Land slope, e ft/ft

6. Tt - I0.007-(nLr0.8)/((P2'0.6)-(8-0.4)) Compute Tt hr

grass

0.20

60.0

3.11

0.33

0.039

SHALLOW CONCENTRATED FLOW

7. Surface description (paved or unpaved)

8. Flow length, L ..................................

9. Watercourse elope, s .........................

10. Average velocity, V (figure 3-1) .........

11. Tt - LM3600 " V) Compute Tt .....

Segment ID

ft

ft/ft

ft/s

hr

unpaved

170.0

0.33

9.31

0.006

CHANNEL FLOW

12. Cross sectional flow area, a

13. Wetted perimeter, pw
14. Hydraulic radius, r - a/Pw Compute r

16. Channel slope, s

16. Manning'8 roughness coeff., n

17. V - (1.49 • <i-(2/3H • (s'0.6»/n Compute V

18. Flow length, L

19. Tt » L / (3600 * V) Compute Tt

Segment ID

ft'2

ft

ft

ft/ft

ft/8

ft

hr

1.81

4.36

0.42

0.023

0.057

2.21

176.0

0.022

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19} hr

TR-66.XLS Page 2



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 7

By:
Checked:

DBF
JB

05-96
OB-96

1. Data:

Drainage area , Am

Time of concentration, Tc

Rainfall distribution type (I, IA, II, III)

Pond and swamp areas spread throughout watershed

2. Frequency

3. Rainfall, P (24-hour)

4 Runoff curve number

6. Initial abstraction, la
6. Compute la/P

7. Unit peak discharge, Qu

8. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond end swamp area with table 4-2.

Factor is 1.0 for zero percent pond and swamp area.

10. Peek discharge, dp
(Where Op - QuAmQFp)

3.77

in/cms

cfs

TR-65.XLS Page 3



'Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Ditch 7

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
6
6
7
a
9

10
11
12
13
14
16
16

17

RETARDANCE D
depth 0.95
n assumed 0.0566
n calc 0.0666
channel slope 0.023
bottom width 0
left sideslope 3
right sideslope 1
Area 1.8
Wetd Perimeter 4.3
Hyd radius 0.4
Top width 3.8
Velocity fps 2.20
Discharge cfs | 3.97
vR 0.91
vR metric 0.08

minimum discharge (cfs) «

C
1.10

0.0803
0.0803
0,023

0
3
1

2.4
6.0
0.5
4.4

1.71
4.14 |
0.82
0.08

3.77 |

By:
Checked:

DRF
JB

06-96
05-96

Line 4 used only for vegetated
channel.

Line 14 must be greater than or
equal to minimum discharge.

TR-66.XLS Page 4



Project:
Location:

Newly graded landfill

Winnebago Reclamation Service
Rockford, Illinois
Outlet #1

By:
Checked:

RJC 06-96

Soil name
and

hydrologic
group

Clay Cap
D

Clay Cap
D

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover - 50%

Meadow

CN

Table 2-2

94

87

78
Use only one CN source per line Totals

CN (weighted) = total product/total area CN = 82

Area

(ac)

5.0

5.0

23.9
33.9

Product
of

CN • Area

470.0

435.0

1864.2
2769.2

Frequency
Rainfall, P (24-hour)
Runoff, Q

storm
25

5.60
3.62

in
in

Vegetated landfill
Soil name

and
hydrologic

group

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)
Meadow

CN-

Table 2-2

78
Use only one CN source per line Totals

Area
acres

23.9
23.9

Product
of

CN " area

1864.2
1864.2

CN (weighted) = total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN 78

storm
100

7.36
4.80

V
in
in

5/23/96 TR-55.XLS Page 1



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Outlet ffl

By:
Checked:

RJC 06-96

Notes : Space for as many as two segments per flow type can be used for each worksheet

SHEET FLOW (Applicable to Tc only) Segment ID

1. Surface Description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Row length, L (total L < = 50 ft) ft

4. Two-yr 24-hr rainfall, P2 in

5. Land slope, s ft/ft

6. Tt = <0.007*<nLro.8)/((P2A0.5)*(sA0.4)) Compute Tt hr

grass

0.20

0.0

3.11

0.02

O.OOO

SHALLOW CONCENTRATED FLOW

7. Surface description (paved or unpaved)

8. Ftow length, L ..................................

9. Watercourse slope, s .........................

10. Average velocity, V (figure 3-1) .........

11. Tt = LM3600 -V) Compute Tt .....

Segment ID

ft

ft/ft

ft/s

hr

unpaved

0.0

0.02

2.28

0.000

CHANNEL FLOW

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r = a/Pw Compute r

15. Channel slope, s

16. Manning's roughness coeff., n

17. V « (1.49 • (r"(2/3)) • (sA0.5))/n Compute V

18. Flow length, L

19. Tt = L / (3600 • V) Compute Tt

Segment ID

ft*2

ft

ft

fl/ft

ft/s

ft

hr

34.02

21.39

1.59

0.015

0.030

8.40

398.0

0.013

20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) hr
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Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Outlet #1

1. Data:

Drainage area , Am

Time of concentration, Tc

Rainfall distribution type (I, IA, II, HI)

Pond and swamp areas spread throughout watershed

2. Frequency

3. Rainfall, P (24-hour)

4 Runoff curve number

5. Initial abstraction, la

6. Compute la/P

7. Unit peak discharge, Qu

8. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond and swamp area with table 4-2.

Factor is 1.0 for zero percent pond and swamp area.

By:
Checked:

RJC 06-96

0.0530 mi*2

in/cms

10. Peak discharge, Qp
(Where Qp = QuAmQFp)

5/23/96 TR-55.XLS Page 3



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Outlet #1

By:
Checked:

RJC 06-96

Open Channel Flow - Trapezoidal/Triangular Channel

1 RETARDANCE D
2 depth 2.10
3 n assumed 0.0296
4 n calc 0.0296
5 channel slope 0.015
6 bottom width 12
7 left sideslope 2
8 right sideslope 2
9 Area 34.0

10 Wetd Perimeter 21.4
11 Hyd radius 1.6
12 Top width 20.4
1 3 Velocity fps 8.38
14 Discharge cfs [ 284.̂ 9~
15 vR 13.32
16 vR metric 1.24

17 minimum discharge (cfs) =

C
2.20

0.0351
0.0351

0.015
12
2
2

36.1
21.8

1.7
20.8
7.25

261.45
11.97

1.11

Line 4 used only for vegetated
channel.

Line 14 must be greater than or
equal to minimum discharge,

5/23/96 TR-55.XLS Page 4



Project:
Location:

Newly graded landfill

Winnebago Reclamation Service
Rockford, Illinois
Outlet #2

By:
Checked:

RJC 06-96

Soil name
and

hydrologic
group

Clay Cap
D

Clay Cap
D

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

newly graded, no vegetation

Open space, poor condition
Grass cover — 50%

Meadow

CN

Table 2-2

94

87

78
Use only one CN source per line Totals

CN (weighted) = total product/total area CN = 87

Area

(ac)

5.0

5.0

4.5
14.5

Product
of

CN * Area

470.0

435.0

352.6
1257.6

Frequency
Rainfall, P (24-hour)
Runoff, Q

storm
25

5.60
4.14

V
in
in

Vegetated landfill
Soil name

and
hydrologic

group

Vegetative Soil
D

Cover description

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)
Meadow

CN-

Table 2-2

78
Use only one CN source per line Totals

Area
acres

14.5
14.5

Product
of

CN * area

1131.0
1131.0

CN (weighted) = total product/total area

Frequency
Rainfall, P (24-hour)
Runoff, Q

CN = 78

storm
100

7.36
4.80

yr
in
in
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Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Outlet #2

By:
Checked:

RJC 06-96

Notes : Space for as many as two segments per flow type can be used for each worksheet

SHEET FLOW (Applicable to Tc only) Segment ID

1. Surface Description {table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow length, L (total L < = 50 ft) ft

4. Two-yr 24-hr rainfall, P2 in

5. Land slope, s ft/ft

6. Tt = (0.007 •(nL)*0.8)/((P2*0.5)"<s*0.4H Compute Tt hr

grass

0.20

0.0

3.11

0.02

O.OOO

SHALLOW CONCENTRATED FLOW

7. Surface description (paved or unpaved) .................

8. Flow length, L .........................................

9. Watercourse slope, s ...................................

10. Average velocity, V (figure 3-1) .......................

11. Tt = L /(360O " V) Compute Tt .....

Segment ID

ft

ft/ft

ft/s

hr

unpaved

0.0

0.02

2.28

0.000

CHANNEL FLOW

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r = a/Pw Compute r

15. Channel slope, s

16. Manning's roughness coeff., n

17. V = (1.49 ' <r*<2/3» * (sA0.5))/n Compute V

18. Flow length, L

1 9. Tt = L / (3600 • V) Compute Tt

Segment ID

ftA2

ft

ft

ft/ft

ft/s

ft

hr

16.45

17.14

0.96

0.028

0.034

7.24

680.0

0.026

20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) hr
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Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Outlet m

1. Data:

Drainage area , Am

Time of concentration, Tc

Rainfall distribution type (I, IA, II, III)

Pond and swamp areas spread throughout watershed

2. Frequency

3. Rainfall, P (24-hour)

4 Runoff curve number

5. Initial abstraction, la

6. Compute la/P

7. Unit peak discharge, Qu

8. Runoff, Q

9. Pond and swamp adjustment factor, Fp
(Use percent pond and swamp area with table 4-2.

Factor is 1.0 for zero percent pond and swamp area.)

By:
Checked:

RJC 06-96

0.0227

hr

%

in/cms

10. Peak discharge, Qp
(Where Qp = QuAmQFp)

108.96
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Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Outlet #2

By:
Checked:

RJC 06-96

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

RETARDANCE
depth
n assumed
n calc
channel slope
bottom width
left sideslope
right sideslope
Area
Wetd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cfs
vR
vR metric

D
1.15

0.0335
0.0335

0.028
12
2
2

16.4
17.1
1.0

16.6
7.22

| 118.73 |
6.93
0.64

C
1.25

0.0403
O.O403
0.028

12
2
2

18.1
17.6
1.0

17.0
6.29

1 14.09 |
6.49
0.60

Line 4 used only for vegetated
channel.

Line 14 must be greater than or
equal to minimum discharge.

17 minimum discharge (cfs) =

5/23/96 TR-55.XLS Page 4



PIPE DROP INLET SPILLWAY DISCHARGE

Winnebago Reclamation
Pipe Drop Inlet #1

RISER: El. Crest 748.0 ft. ; Diameter = 60 in

BARREL: El. Inlet Invert = 740.0 ft.
El. Outlet Invert 738.0 ft.
Diameter 48 in. ; Length =
Manning n 0.024 C.M.P., n =

Concrete, n •-

51 ft.
0.021 to 0.026
0.012 to 0.018

OUTLET CHANNEL : El. Channel Flow Surface = 738 ft.

STAGE
ft

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1 .
1

1

1

WEIR
PLOW

00
05
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
00
.05
1 .1
.15
1.2
.25
1 .3

0
0
1
2
4
6
8
10
12
14
17
19
22
25
28
31
34
38
41
45
48
52
56
60
64
68
72

.00

.54

.54

.83

.36

.09

.00

.08

.32

.70

.22

.86

.63

.52

.52

.63

.84

.16

.58

.09

.69

.39

.18

.05

.01

.05

.18

RISER
ORIFICE

0
21
29
36
42
47
51
55
59
63
66
70
73
76
79
81
84
87
89
92
94
96
99

101
103
105
107

.00

.14

.90

.62

.28

.27

.78

.93

.79

.42

.85

.11

.23

.22

.10

.88

.56

.16

.69

.15

.54

.88

.16

.38

.57

.70

.79

BARREL
ORIFICE

148
148
149
150
150
151
151
152
153
153
154
154
155
156
156
157
157
158
158
159
160
160
161
161
162
162
163

.21

.83

.44

.05

.66

.27

.87

.47

.07

.67

.26

.85

.44

.03

.62

.20

.78

.36

.94

.51

.09

.66

.23

.79

.36

.92

.48

PIPE .
FLOW

181
181
182
182
183
184
184
185
185
186
186
187
188
188
189
189
190
190
191
192
192
193
193
194
194
195
195

.10

.69

.28

.88

.46

.05

.64

.22

.80

.38

.96

.54

.11

.68

.25

.82

.39

.96

.52

.08

.64

.20

.76

.32

.87

.42

.97

Q h, 0,
cfs ft (0) cfs

0.
0.
1.
2.
4 .
6.
8.
10.
12.
14 .
17.
19.
22.
25.
28.
31.
34.
38.
41.

45.
48.
52.
56.
60.
64.
6,8.
72.

00
54
54
83
36
09
00
08
32
70
22
86
63
52
52
63
84
16
58
09
69
39
18
05
01
05
18



1.35
1 .4

1.45
1.5

1.
1

1.
1

1.
1

1.
1

1.

2.
2

2.
2

2.
2
2.
2
2.
2

2.
2

2.
2

2.
2

2.
2

2.

3-
3

3.
3

3 .
3

3.
3

3.
3

3.
3

55
.6
65
:7
75
.8
85
.9
95
2
05
.1
15
.2
25
.3
35
.4
45
.5
55
.6
65
.7
75
.8
85
.9
95
3
05
. 1
15
.2
25
.3
35
.4
45
.5
55
.6

76
80
85
89
93
98
103
107
112
117
122
127
132
137
142
148
153
158
164
169
175
181
186
192
198
204
210
216
222
228
234
240
246
253
259
265
272
278
285
291
298
305
312
318
325
332

.38

.66

.02

.46

.97

.55

.21

.93

.73

.60

.53

.53

.60

.73

.93

.19

.51

.90

.34

.85

.42

.05

.74

.48

.29

.15

.06

.04

.07

.15

.29

.48

.73

.03

.38

.78

.24

.74

.30

.91
,57
.28
.04
.85
.70
.61

109
111
113
115
117
119
121
123
125
126
128
130
132
133
135
137
138
140
141
143
144
146
147
149
150
152
153
155
156
158
159
161
162
163
165
166
167
169
170
171
173
174

175
176
178
179

.85

.86

.84

.79

.70

.59

.44

.27

.07

.84

.59

.32

.02

.70

.36

.00

.63

.23

.81

.38

.93

.46

.98

.48

.97

.44

.90

.35

.78

.20

.61

.00

.38

.75

.11

.46

.80

.12

.44

.74

.04

.33

.60

.87

.13

.38

164
164
165
165
166
166
167
167
168
168
169
170
170
171
171
172
172
173
173
174
174
175
175
176
176
177
177
178
178
179
180
180
181
181
182
182
183
183
184
184
185
185
186
186
186
187

.04

.60

.15

.70

.26

.81

.35

.90

.44

.99

.53

.07

.60

.14

.67

.21

.74

.27

.79

.32

.84

.37

.89

.41

.92

.44

.96

.47

.98

.49

.00

.51

.02

.52

.02

.53

.03

.53

.02

.52

.02

.51

.00

.49

.98

.47

196
197
197
198
198
199
199
200
200
201
201
202
203
203
204
204
205
205
206
206
207
207
208
208
209
209
210
210
211
211
212
212
213
213
214
214
215
215
216
216
217
217
218
218
219
219

.52

.07

.62

.16

.71

.25

.79

.33

.87

.40

.94

.47

.00

.54

.07

.59

.12 .

.64

.17

.69

.21

.73

.25

.77

.28

.80

.31

.83

.34

.85

.36

.86

.37

.87

.38

.88

.38

.88

.38

.88

.38

.87

.37

.86

.35

.84

76
80
85
89
93
98
103
107
112
117
122
127
132
133
135
137
138
140
141
143
144
146
147
149
150
152
153
155
156
158
159
161
162
163
165
166
167
169
170
171
173
174

175
176
178
179

.38

.66

.02

.46

.97

.55

.21

.93

.73

.60

.53
,53
.02
.70
.36
.00
.63
.23
.81
.38
.93
.46
.98
.48
.97
.44
.90
.35
.78
.20
.61
.00
.38
.75
.11
.46
.80
.12
.44
.74
.04
.33
.60
.87
.13
.38



PIPE DROP INLET SPILLWAY DISCHARGE

winnebago Reclamation
Pipe Drop Inlet #2

RISER: El. Crest 742.0 ft. ; Diameter 48 in

BARREL: El. Inlet Invert = 736.0 ft.
El. Outlet Invert 732.0 ft.
Diameter 36 in. ; Length = 82 ft.
Manning n 0.024 C.M.P., n = 0.021 to 0.026

Concrete, n =r 0.012 to 0.018

OUTLET CHANNEL : El. Channel Flow Surface « 732 ft.

STAGE
ft.

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45
0.50
0.55
0.60
0.65
0.70
0.75
0.80
0.85
0.90
0.95
1.00
1.05
1.1

1.15
1.2

1.25
1.3

WEIR
PLOW

0
0
1
2
3
4
6
8
9
11
13
15
18
20
22
25
27
30
33
36
38
41
44
48
51
54
57

.00

.44

.23

.26

.48

.87

.40

.07

.86

.76

.77

.89

.10

.41

.81

.30

.87

.53

.26

.07

.96

.91

.94

.04

.21

.44

.74

RISER
ORIFICE

0
13
19
23
27
30
33
35
38
40
42
44
46
48
50
52
54
55
57
58
60
62
63
64
66
67
68

.00

.53

.13

.43

.06

.25

.14

.80

.27

.59

.78

.87

.87

.78

.62

.40

.12

.78

.40

.97

.51

.00

.46

.89

.28

.65

.99

BARREL
ORIFICE

72
72
73
73
73
7.4
74
74
75
75
76
76
76
77
77
77
78
78
79
79
79
80
80
80
81
81
81

.20

.60

.00

.39

.79

.18

.57

.95

.34

.72

.10

.48

.86

.24

.61

.98

.35

.72

.09

.46

.82

.18

.54

.90

.26

.61

.97

PIPE
FLOW

86
86
87
87
87
87
88
88
88
88
89
89
89
89
90
90
90
90
91
91
91
91
92
92
92
92
93

.56

.83

.09

.35

.61

.87

.13

.39

.65

.91

.16

.42

.67

.93

.18

.43

.69

.94

.19

.44

.69

.94

.19

.43

.68

.93

.17

0 h, 0,
cfs ft (0) cfs

0
0
1
2
3
4
6
8
9
11
13
15
18
20
22
25
27
30
33
36
38
41
44
48
51
54
57

.00

.44

.23

.26

.48

.87

.40

.07

.86

.76

.77

.89

.10

.41

.81

.30

.87

.53

.26

.07
,96
.91
.94
.04
.21
.44
.74



1.35
1.4

1.45
1.5

1.55
1.6

1.65
1.7

1 .
1

1.
1

1.

2.
2

2.
2

2.
2

2.
2
2.
2
2.
2

2.
2

2.
2

2.
2

2.

3.
3

3.
3

3.
3

3.
3

3.
3

3.
3

75
.8
85
.9
95
2

05
. 1
15
.2
25
.3
35
.4
45
.5
55
.6
65
.7
75
.8
85
.9
95
3
05
.1
15
.2
25
.3
35
.4
45
.5
55
.6

61
64
68
71
75
78
82
86
90
94
98
102
106
110
114
118
122
127
131
135
140
144
149
153
158
163
168
172
177
182
187
192
197
202
207
212
217
223
228
233
238
244
249
255
260
266

.10

.53

.02

.57

.17

.84

.57

.35

.18

.08

.02

.02

.08

.18

.34

.55

.81

.12

.48

.88

.34

.84

.39

.99

.63

.32

.05

.83

.65

.52

.43

.38

.38

.42

.50

.62

.79

.00

.24

.53

.86

.22

.63

.08

.56

.09

70
71
72
74
75
76
77
78
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
103
104
105
106
107
108
109
109
110
111
112
113
114
114

.30

.59

.86

.11

.33

.54

.72

.89

.04

.18

.30

.40

.49

.57

.63

.68

.72

.75

.76

.76

.76

.74

.71

.67

.62

.56

.50

.42

.34

.25

.15

.04

.92

.80

.67

.53

.39

.24

.08

.92

.75

.57

.39

.20

.00

.80

82
82
83
83
83
84
84
84
85
85
85
86
86
86
87
87
87
88
88
88
89
89
89
90
9.0
90
91
91
91
91
92
92
92
93
93
93
94
94
94
95
95
95
95
96
96
96

.32

.67

.02

.37

.72

.06

.40

.75

.09

.43

.77

.10

.44

.77

.11

.44

.77

.10

.43

.75

.08

.40

.73

.05

.37

.69

.01

.33

.64

.96

.27

.59

.90

.21

.52

.83

.14

.44

.75

.05

.36

.66

.96

.27

.57

.87

93
93
93
94
94
94
94
95
95
95
95
96
96
96
96
97
97
97
97
97
98
98
98
98
99
99
99
99
100
100
100
100
100
101
101
101
101
102
102
102
102
102
103
103
103
103

.42

.66

.90

.15

.39

.63

.87

.11

.35

.59

.83

.07

.31

.54

.78

.02

.25 .

.49

.72

.95

.19

.42

.65

.88

.11

.34

.57

.80

.03

.26

.49

.71

.94

.17

.39

.62

.84

.06

.29

.51

.73

.96

.18

.40

.62

.84

61
64
68
71
75
76
77
78
80
81
82
83
84
85
86
87
87
88
88
88
89
89
89
90
90
90
91
91
91
91
92
92
92
93
93
93
94
94
94
95
95
95
95
96
96
96

.10

.53

.02

.57

.17

.54

.72

.89

.04

.18

.30

.40

.49

.57

.63

.44

.77

.10

.43

.75

.08

.40

.73

.05

.37

.69

.01

.33

.64

.96

.27

.59

.90

.21

.52

.83

.14

.44

.75

.05

.36

.66

.96

.27

.57

.87



PIPE DROP INLET SPILLWAY DISCHARGE

Winnebago Reclamation
Pipe Drop Inlet #3

RISER: El. Crest 732.0 ft. ; Diameter = 46 in

BARREL: El. Inlet Invert = 722.0 ft.
El. Outlet Invert 720.0 ft.
Diameter 36 in. ; Length «
Manning n 0.024 C.M.P., n =

Concrete, n =

84 ft.
0.021 to 0.026
0.012 to 0.018

OUTLET CHANNEL : El. Channel Plow Surface = 720 ft.

STAGE
ft

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1

1

1

WEIR
FLOW

00
05
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
00
.05
1.1
.15
1.2
.25
1.3

0
0
1
2
3
4
6
8
9
11
13
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18
20
22
25
27
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33
36
38
41
44
48
51
54
57

.00

.44

.23

.26

.48

.87

.40

.07

.86

.76

.77

.89

.10

.41

.81

.30

.87

.53

.26

.07

.96

.91

.94

.04

.21

.44

.74

RISER
ORIFICE

0
13
19
23
27
30
33
35
38
40
42
44
46
48
50
52
54
55
57
58
60
62
63
64
66
67
68

.00

.53

.13

.43

.06

.25

.14

.80

.27

.59

.78

.87

.87

.78

.62

.40

.12

.78

.40

.97

.51

.00

.46

.89

.28

.65

.99

BARREL
ORIFICE

99
99
99

100
100
10.0
100
101
101
101
102
102
102
102
103
103
103
104
104
104
104
105
105
105
106
106
106

.23

.52

.81

.10

.39

.68

.96

.25

.54

.82

.11

.39

.67

.95

.23

.51

.79

.07

.35

.63

.90

.18

.45

.73

.00

.27

.55

PIPE
FLOW

95
96
96
96
96
97
97
97
97
97
98
98
98
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99
99
99
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100
100
100
100
100
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101
101
101

.87

.11

.34

.58

.81

.04

.27

.51

.74

.97

.20

.43

.65

.88

.11

.34

.56

.79

.02

.24

.46

.69

.91

.14

.36

.58

.80

Q h, 0,
cfs ft (0) Cfs

0
0
1
2
3
4
6
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9
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.26
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.40
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.76

.77
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.30

.87

.53

.26
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.96
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.94

.04

.21

.44

.74
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Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace Letdown 1

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
5
6
7
8
9

10
11
12
13
14
1E
16

17

RETARDANCE
depth
n assumed
n calc
channel slope
bottom width
left sideslope
right sideslope
Area
Wetd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cfs |
vR
vR metric

minimum discharge (cfs) =

D
0.40

0.0376
0.0376
0.333

9
3
3

4.1
11.6
0.4

11.4
11.42
46.68 I

4.04
0.38

r

c
0.45

0.0457
0.0457

0.333
9
3
3

4.7
11.8
0.4

11.7
10.08
46.93 |

3.96
0.37

=^S=^=^=n
42.56 ||

By:
Checked:

JB
EML

06-96
05-96

Line 4 used only for vegetated
channel.

Line 14 must be greater than or
equal to minimum discharge.

TR-B6.XLS



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace Letdown 2

By:
Checked:

JB
EML

05-96
OB-96

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
6
6
7
8
9

10
11
12
13
14
15
16

RETARDANCE
depth
n assumed
n calc
channel slope
bottom width
left sideslope
right sideslope
Area
Wetd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cfs
vR
vR metric

D
0.60

0.0409
0.0409
0.400

0
3
3

1.1
3.8
0.3
3.6

9.94

C
0.66

0.0621
O.OB21
0.400

0
3
3

1.3
4.1
0.3
3.9

8.23
f 10-74 I 10.44 |

Line 4 used only for vegetated
channel.

2.83
0.26

2.54
0.24

Line 14 must be greater than or
equal to minimum discharge.

17 minimum discharge (cfs) =

TR-65.XLS Page 1



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace Letdown 3

By:
Checked:

JB
EML

05-96
05-96

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
5
6
7
a
9

10
11
12
13
14
15
16

RETARDANCE
depth
n assumed
n calc
channel slope
bottom width
left sideslope
right sideslope
Area
Wetd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cfs
vR
vR metric

D
0.40

0.0365
0.0366
0.400

10
3
3

4.5
12.5
0.4

12.4
12.97

| 68.11 |
4.64
0,43

C
0.45

O.O439
O.O439
0.400

10
3
3

5.1
12.8
0.4

12.7
11. B8
69.12 I
4.60
0.43

Line 4 used only for vegetated
channel.

Line 14 must be greater than or
equal to minimum discharge.

17 minimum discharge (cfs)

TR-55.XLS Page 1



Project:
Location:

Winnebago Reclamation Service
Rockford, Illinois
Terrace Letdown 4

By:
Checked:

JB
EML

05-96
06-96

Open Channel Flow - Trapezoidal/Triangular Channel

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

RETARDANCE
depth
n assumed
n calc
channel slope
bottom width
left sideslope
right sideslope
Area
Wetd Perimeter
Hyd radius
Top width
Velocity fps
Discharge cfs
vR
vR metric

D
0.60

0,0421
0.0421
0,333

0
3
3

1.1
3.8
0.3
3,6

8.82
9.52

C
0.65

0.0543
0.0643

0.333
0
3
3

1.3
4.1
0.3
3.9

7.21
9.14

Line 4 used only for vegetated
channel.

2.51
0.23

2.22
0.21

Line 14 must be greater than or
equal to minimum discharge.

17 minimum discharge (cfs) =

TR-55.XLS Page 1
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CONSTRUCTION QUALITY ASSURANCE PROGRAM

INTRODUCTION

This attachment provides an outline of inspection activities and responsibilities to ensure proper
performance of the landfill components. An independent Construction Quality Assurance Officer
(CQAO), will be designated by the Operator to supervise, approve, and be responsible for all
inspections, testing, and other activities required in this attachment. In addition, the CQAO will
be responsible for providing documentation, "as-built" record drawings of completed construction
and maintain records of the construction sequences throughout the development, operation and
closure of the facility. The CQAO will be an Illinois Registered Professional Engineer. The
CQAO may utilize one or more inspectors to assist him with the various inspections and testing
to be conducted in the field. Any such inspector will work under the direct supervision of the
CQAO and will be properly trained and/or experienced as appropriate.

INSPECTION ACTIVITIES

The CQAO shall be present to provide supervision and assume responsibility for performing all
inspections of the following activities:

1. Installation of the leachate collection system;

2. Application of final cover;

3. Installation of gas control facilities; and

4. Construction of ponds, ditches, lagoons and berms.

If the CQAO is unable to be present to perform, then the CQAO shall provide, in writing, reasons
for his absence, a designation of a person who shall exercise professional judgement in carrying
out the duties of a CQAO as the designated CQAO-in-absentia, and a signed statement that the
CQAO assumes full personal responsibility for all inspections performed and reports prepared by
the designated CQAO-in-absentia during the absence of the CQAO.
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SAMPLING PROGRAM

The CQAO shall review all specifications and requirements for the manufactured items used in
the construction of those components requiring inspection. (See Inspection Activities section
previously presented herein) He shall approve all materials based on satisfaction of their
individual specification. Furthermore, he shall ensure that proper installation methods are used.

Table 1 provided herewith summarizes the basic testing requirements, frequencies, and
specifications for acceptance. Additional testing and sampling may be required by the CQAO as
in his judgement is necessary to ensure proper materials usage and construction operations.
Furthermore, he may authorize additional sampling or sampling frequencies as necessary to
ensure statistical sampling techniques are employed.

In addition to the testing requirements outlined in Table 1, the CQAO may require additional
testing to prequalify materials used in the final cover system in terms of their frictional and
strength parameters. The purpose of this testing shall be to verify the appropriateness of the
parameters used in the Foundation and Mass Stability Analysis.

SOIL SAMPLING

The low permeability layer shall be randomly sampled to ensure the specified parameters
depicted in Table 1 are met. To obtain an undisturbed sample, the procedures set forth in ASTM
D 1587 shall be followed.

In accordance with ASTM D 4220-89 all thin-walled samples shall be preserved and transported
in accordance with the Group C Classification. Once the samples are extracted, proper
identification tags containing at least the following information will be affixed to the samples:

1. Job name or number, or both;

2. Sampling date;
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3. Sample/boring number identification and location;

4. Sample depth or elevation;

5. Sample orientation;

6. Special shipping and/or laboratory handling instructions;

7. Penetration test data, if applicable;

8. A traceability record.

The traceability record used will document the sample location, the requested testing or analysis,
the sampler's signature, the date the sample was shipped, the signature of the laboratory's
representative, and the date when the laboratory received the sample.

Thin-walled tube samples will be preserved with end caps sealed with two or more layers of wax,
or paraffin wax for long-term sealing (in excess of three days). During transportation, samples
will be protected against vibration, shock, and from extreme heat or cold. Samples which are
transported to the testing location on seats of automobiles or trucks need only to be placed in
cardboard boxes or similar containers into which the se&ed samples fit snugly, to prevent
bumping, rolling, or dropping. For all other methods of transport including automobile trunk, bus,
parcel services, truck, boat, or air samples shall be sealed in wood, metal, other applicable
shipping containers to provide cushioning/insulation. The cushioning material shall be either
sawdust, rubber, polystyrene, or a similar material. The samples shall be shipped in the same
orientation in which they were sampled; i.e. vertical thin-walled tubes shall be transported
vertically.

Attachment 19 May, 1996
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CONSTRUCTION MEETINGS

The CQAO shall hold meetings prior to and during construction to ensure proper construction
techniques, understanding of the specifications and plans, the proper handling of deviations from
the plans necessitated by site specific field conditions, and to review the appropriate chain-of-
command used if unsuitable work is discovered. Meetings shall be held with all contractors and
owner representatives involved with the project to discuss their individual responsibilities.

DOCUMENTATION

Dally Summary Report

A daily summary report shall be prepared by the CQAO, or under the direct supervision
of the CQAO, during each day of activity. The report shall contain, at a minimum:

1. The date;

2. A summary of the weather conditions;

3. A summary of locations where construction is occurring;

4. Equipment and personnel on the project;

5. A summary of any meetings held and attendees;

6. A description of all materials used and references or results of testing and
documentation;

7. The calibration and recalibration of test equipment; and

8. The daily inspection report from each inspector.
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Dally Inspection Reports

Each inspector shall complete a daily inspection report containing the following
information:

1. The location;

2. The type of inspection;

3. The procedure used;

4. Test data;

5. Acceptable limits for construction testing analysis;

6. Any unsuitable materials or construction techniques that were encountered
including corrective actions taken and causes for the incongruity;

7. Results of the activity;

8. Personnel involved in the inspection and sampling activities; and

9. The signature of the inspector.

Acceptance Reports

Upon completion of the construction of each major phase, the CQAO shall submit an
acceptance report to the Agency and Operator. The acceptance report shall be submitted
before the structure is placed into service and shall contain the following:
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1. A certification by the CQAO that the construction has been prepared and
constructed in accordance with the engineering design;

2. "As-buitt" record drawings; and

3. All daily summary reports.

Photographic Records

Photographs may be used as tools to document the progress and acceptability of the work
and may be incorporated into dally summary reports, daily inspection reports, and
acceptance reports. Each photo shall be identified with the following information:

1. The date, time, and location of photograph;

2. The name of photographer; and

3. The signature of photographer.

LEACHATE COLLECTION SYSTEM

The leachate collection system will consist of dual leachate/gas extraction wells connected to a
gravity flow pipeline. All materials shall be approved by the CQAO prior to installation.

Permanent leachate/gas extraction wells will be constructed of 8 inch (min) diameter PVC or
HOPE pipe, perforated or slotted on at least the bottom two-thirds of the pipe. The boreholes for
these wells wilt be 36 inches in diameter and will extend to a point approximately 2 ft above the
existing asphalt liner. This 2 ft setback zone should be observed at all boreholes so that the
integrity of the liner will not be jeopardized. The borehole will be backfilled with gravel to a level
at least 1 ft above the perforated section. The remainder of the borehole will be filled with at least
4 ft of backfill material, followed by a 3-ft bentonite seal, and finally, a low permeability material
equivalent to that used for the low permeability layer. All boreholes will be drilled into the existing
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refuse in compliance with all applicable OSHA guidelines. Appropriate safety measures should
be instituted to prevent explosions, inhalation of landfill gas, and accidental entry into the
borehole.

The leachate collection pipe shall be installed so as to minimize joints, couplers, and abrupt
changes in the interior flow area of the pipe. The collection pipe shall be joined using a butt-
fusing welder in accordance with the pipe manufacturer's approved installation methods consistent
with ASTM D 2657. Each pipe joint shall be free from burrs, irregular edges and foreign
impurities. The CQAO shall inspect all joints for uniformity to prevent any bridging. The pipe
manufacturer shall provide assurance the pipe material is chemically resistant to leachate from
general refuse.

Leachate piping shall be high density smooth-walled polyethylene (HOPE) containing no fillers
or extenders. This pipe manufacturer shall provide assurance that the pipe material is chemically
resistant to the leachate from general refuse. The collection pipe shall be manufactured to be
free from blisters, undispersed raw materials, or any sign of contamination by foreign matter.

Leachate piping will be installed in a narrow trench with gravel backfill. The gravel backfill will
be compacted thoroughly to minimize settlement. Vibrating compacting equipment will be used
as necessary so that the finished density of the gravel is as high as possible without incurring
damage to the pipe.

The grade and location of leachate drainage pipes shall be surveyed at 100 ft intervals. The
grades shall be considered acceptable if deviation from plan grades is no less than 0.1 percent
in the specified survey interval.
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LEACHATE MANAGEMENT SYSTEM

The leachate management system consists of pumps, tankage, piping and necessary
appurtenances. Alt materials to be used shall be approved by the CQAO, prior to installation.
All materials shall be installed in accordance with the manufacturer's recommendations. The
CQAO shall verify that the equipment and Its installation is consistent with the permitted plans and
specifications.

By observation/measurement in the field and review of the manufacturer's literature the CQAO
shall verify pump capacity, corrosion resistance, its explosion-proof or intrinsically safe design,
and proper level-actuated on/off switch position. Pump capacities shall be at least the minimum
specified on the drawings with zero tolerance for under capacity. Zero tolerance will also apply
to materials of construction which are not corrosion resistant and designs which are not explosion-
proof or intrinsically safe. The pump "on" level-actuated switch in leachate collection piping shall
be positioned in accordance with the pump manufacturer's recommendation to ensure a minimum
pump submergence.

By field observations and review of the manufacturer's literature, the CQAO shall verify tank
capacity, corrosion resistance, secondary containment, and tank integrity. All tanks will have
secondary containment consisting of double walls with a leak detection system between the two
walls.

The CQAO shall oversee construction of the leachate storage lagoon and the installation of all
necessary appurtenances, and verify that the lagoon meets five-day storage requirements as
detailed in the Leachate Management Plan (Attachment 13). The lagoon shall be constructed
with a 2 ft recompacted earth layer overlain by a 30 mil VFPE geomembrane liner. The 2 ft
recompacted earth layer and the recompacted earthen berms shall have a permeability of 1.0 x
107 cm (max.).
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SURFACE WATER CONTROL

The CQAO shall inspect the ditches, culverts, and sediment control devices to ensure proper
construction of these structures as indicated by the site developmental drawings. Deviations from
the plans shall be noted on the "as-built" record drawings with the appropriate calculations
showing that the hydraulic carrying capacity remains sufficient All ditches shall be completed

with the appropriate erosion control coverings as soon as practicable. Repairs as warranted
should be done prior to applying the coverings.

GAS COLLECTION SYSTEM

This facility shall use an active gas collection system to recover landfill gas for beneficial use.
The system will utilize dual leachate/gas vertical extraction wells installed at an appropriate
spacing throughout the landfill, which will be connected to a network of collection piping. A
mechanical blower will be used to induce a pressure gradient on the collection piping network to
convey to gas to an end user.

Dual leachate/gas extraction wells will be installed as per the discussion in the Leachate
Collection System section of this document.

Gas collection headers shall be, smooth walled high density polyethylene (HDPE) containing no
fillers or extenders. The pipe manufacturer shall provide assurance the pipe material is
chemically resistant to the leachate from the general refuse. The pipe shall be manufactured to
be free from blisters, undispersed raw materials, or any size of contamination by foreign matter.

The collection piping network shall be placed above or below grade on an acceptable foundation
material. Vehicle access shall be provided by the use of earthen ramps where the piping is
above grade. The CQAO shall attest that the thickness of these earthen ramps appropriate.

The CQAO shall assure that the compressors or mechanical vacuum blowers are of proper size
and capacity. In addition, the CQAO shall assure that the installation follows all applicable
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manufacturer's specification. In addition, the unit(s) shall be properly attached to the collection
piping network and to the end user.

ROADWAYS

The CQAO shall inspect the location of the roadways in relation to the transportation plan. His
primary responsibility shall be to ensure proper grading of the roadway surfaces enabling runoff
water to enter the stormwater runoff collection ditching as appropriate.

FINAL COVER

The CQAO shall oversee placement of the final cover. The final cover will include a low
permeability layer and a final protective layer. The low permeability layer will consist of a 12 inch
layer of compacted earthen material overlain by a geomembrane liner. The final protective layer
will consist of an 8 inch granular drainage layer overlain by protective soils to a total depth of 36
inches. The granular drainage layer may be omitted on the side slopes. Before the placement
of final cover, any existing daily or intermediate cover should be surveyed for elevation. Credit
may be given for existing in-place soil if of its thickness is verified and the material is suitable for
final cover material.

Adjustments to the surface contours shall be done as necessary to provide drainage and
conformity to the lines and grades shown on the facility plans. These adjustments may be made
with additional soil or adjusting the underlying refuse.

The low permeability earthen material layer will be constructed using on-site materials, placed in
thin lifts (8 in. loose maximum), and compacted with a soil compactor or other appropriate vehicle.
Materials should be placed at a moisture content between 0 and 6 percent above optimum
moisture content. Each lift will be worked sufficiently to break down oversized clods, obtain a
uniform moisture content, and ensure uniform density. Roots, cobbles, debris, and other
deleterious materials will be removed prior to compaction. The hydraulic conductivity shall be
equal or less than K = 1.0 x 10"6 cm/sec. The final surface of the low permeability earthen
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material layer will be surveyed to ensure that the minimum thickness is obtained. Other testing
requirements that apply to the low permeability earthen material layer are detailed in Table 1.

Soils used for final cover compacted clay shall be Unified Soils Classification System types ML,
ML-CL, CL or CH. It should be noted that this includes all soils within the ML-CL-CH
classification range. The source of this material will be from the excavations south of the existing
unit, and west of Kilfbuck Creek within the previously permitted expansion area, and from other
on-site borrow areas.

The CQAO shall thoroughly inspect the surface of the low permeability earthen material layer on
which the geomembrane liner is to be lain. The surface shall be consistent with the design plans
in terms of grade and elevation, and should be free of depressions and raised areas, desiccation
cracks, vegetative growth, and any undesirable objects that could damage the geomembrane.
Additional finishing and smoothing of the final surface may be required to ensure intimate contact
between the geomembrane and the earthen surface. The geomembrane installer shall conduct
an additional inspection of the surface near the time of geomembrane liner installation and any
necessary repairs shall be made.

The geomembrane liner will be constructed of 30 mil Very Flexible Polyethylene (VFPE). The
geomembrane shall be textured on both sides for slope stability on ail slopes greater than 5
percent. A smooth geomembrane may be used on surfaces with slopes less than or equal to 5
percent.

•̂<
Prior to installation, the geomembrane installer shall provide the CQAO with a panel layout plan
for the specific area included in his construction bid. The installer or manufacturer shall also
provide assurance that the geomembrane material meets all geomembrane specifications as
detailed in Table 2, is compatible with the soils that it will be in contact with, and has sufficient
strength and durability to function at the site for the entire design period and under the maximum
expected loadings imposed by heavy equipment and stresses imposed by settlement and
changes in temperature. Alternatively, the CQAO may perform or subcontract any tests or
calculations that he deems necessary for the assurance of these requirements. The CQAO will
also ensure that, in relation to the materials that it will be in contact with, the geomembrane
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utilized meets all friction efficiency requirements as detailed in the Report of Stability Analysis
(Attachment 12).

Installation of the geomembrane liner shall proceed in accordance with all manufacturer's
recommendations and instructions. Geomembrane boots will be installed and sealed as
necessary on all leachate/gas extraction wells. Seaming wilt typically be accomplished through
the use of fusion or extrusion welding techniques. Test welds on scrap geomembranes will be
produced by each seamer at least twice daily, in the early morning and afternoon, under the same
conditions that exist in the field. The CQAO Officer shall visually inspect all field seams and any
defects shall be removed and reseamed as necessary. At no time will any equipment be allowed
to operate directly on the geomembrane liner.

All field seams will be pressure or vacuum tested over their entire length. Samples of actual field
seams will be tested at least once every 500 ft of seam length by sample removal and laboratory
testing for bonded seam strength and peel adhesion as recommended in Standard No. 54 of the
National Sanitation Foundation (NSF) or another appropriate and generally-recognized standard.
Patches will be welded over holes created by sampling. The CQAO shall document the location
of each geomembrane panel, sample point, and repaired area, and the results of all testing
activities.

A uniform 8 inch thick layer of granular drainage material shall be placed in one lift immediately
above the geomembrane liner. The granular drainage layer may be omitted on the side slopes.
Operation of equipment on the drainage layer shall be kept to a minimum. Movement of
equipment will be limited to straight lines, with no sudden starts, stops, or turns. The material
used for the granular drainage layer shall have a saturated hydraulic conductivity of at least 1.0
x 102 cm/sec. The final surface of the granular drainage layer shall be surveyed to ensure that
the minimum thickness is obtained.

The granular drainage layer shall be equipped with drain piping that will intercept water from the
granular drainage layer and transport it to the surface water control system. These pipes wilt be
6 inch nominal diameter corrugated, perforated HOPE drainage tile, and will be placed at a grade
of no less than 0.5 percent. The piping shall be wrapped with an appropriate geotextile filter
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fabric prior to installation. The grade and location of drainage piping will be surveyed at 100 ft
intervals.

The protective soils layer shall be placed as soon as practical over the entire granular drainage
layer. The total depth of the granular drainage layer and protective soils shall be a minimum of
36 inches. The lower protective soils should be lightly compacted to hold the soil in place and
resist erosion. However, the upper most 12 inches should not be compacted, and should be the
best on-site, readily-available soil for supporting vegetation. The final surface of the protective
layer shall be surveyed to ensure that the minimum thickness is obtained.

Unified Soils Classification System types GM, GC, SM, SC, ML, and CL are all considered
suitable protective soils. The protective soil layer may include soils from on-site and/or off-site
sources and compost.

The finished surface of the final cover shall be surveyed on a spacing which shall not exceed 200
ft in any ordinate direction. The grades shall be considered acceptable which do not deviate from
the plan grades more than + 1 ft and + 3 ft between the specified survey interval on the top and
side slopes, respectively. This survey and acceptance criteria shall apply to both the low
permeability and protective soil layers of the final cover system, with allowance for the minimum
36-inch difference between their surfaces.

For additional information concerning the final cover, see the accompanying Construction Plan.

VEGETATIVE COVER

Finalized areas shall be prepared and seeded as soon as practicable to prevent deterioration.
Composite soil sample testing should be done to determine the amount of lime and/or fertilizer
needed. Seed will typically be incorporated into the upper surface of the protective soil layer
using a disk, harrow, or hydroseeding techniques. The mixture selected must be amenable to
the soil quality/thickness, slopes, and moisture/climatological conditions that exist without the need
for continued maintenance and with minimal potential for root penetration into the compacted final
cover. It shall also be a diverse mix of native and introduced species that is tolerant of the landfill
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gas expected to be generated and consistent with the"open space" post closure land use. Such
a mixture could include, among others, Redtop, Perennial Ryegrass, Tall Fescue, Crested
Wheatgrass, Hard Fescue, and Reed Canarygrass. Fertilizer, lime and mulch will be used at
appropriate rates.

Landscaping or seeding professionals knowledgeable of local climatological conditions will be
consulted in determining the specific seed mixtures to be sown, necessary soil amendments and

application rates. As a guide, the design procedures and specifications presented in the
handbook "Procedures and Standards for Urban Soil Erosion and Sediment Control in Illinois"
may be utilized. Mulch consisting of straw, jute, wood excelsior, etc. shall be used as necessary
to hold the seed in place and conserve moisture. The CQAO should record the amount of
amendments, seed, and the boundaries of the completed areas on the "as-built" record drawings.

SLURRY TRENCHES OR CUTOFF WALLS

At this time, no slurry trenches or cutoff walls are proposed or anticipated for installation. Should
such barriers be proposed in the future, details regarding construction and quality assurance for
these items will be provided in a future permit application.

GAS MONITORING SYSTEM

The CQAO shall inspect all components of the Gas Monitoring System to ensure that the proper
construction methods were used. In addition, he shall review the compatibility of all material used
with landfill gas.

Gas monitoring probes shall be installed by a qualified geologist or other personnel experienced
with monitoring well installation practices, and in accordance with Drawing 2 on Sheet B-10 of the
site developmental drawings. The locations of gas monitoring probes shall be as depicted on
Sheet 8-7 of the site developmental drawings. Since all perimeter gas monitoring probes have
the potential of intercepting groundwater, these devices shall be installed pursuant to 77 IAC 920
(Water Well Construction Code).
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Item

- TABLE 1 -

CONSTRUCTION QUALITY ASSURANCE TESTING

Testing Parameters MinTestino Frequency Specification

Low Permeability Layer Nuclear Density (ASTM: D 2922)

Triaxial Laboratory Permeability
(thin wall sample) (ASTM: D 5084)

Moisture Content (ASTM: D 3017)

Atterberg Limits (ASTM: D 4318)

Proctor Density (ASTM: D 1557)

Thickness2

Leachate Storage Lagoon Triaxial Laboratory Permeability
Earthen Berms (thin wall sample) (ASTM: D 5084)

Granular Drainage Layer Sieve Analysis (ASTM C 136)

Hydraulic Conductivity (rigid wall)

Final Protective Layer

Thickness2

Thickness2

1,000 yds3

10,000 yds3

1,000 yds3

10,000 yds3

Grain Size Distribution (ASTM: D 422) 10,000 yds3

10,000 yds3

200' grid

10,000 yds3

1,000 yds3

8,000 yds3

200' grid

200' grid

> 90%
Modified
Proctor1

K< 1.0 x 10*
cm/sec

0-6%1 above
opt.

LL% > 25
Pl% > 4

> 75% below
200 sieve

> 12" normal
to surface

K-- i .Ox 107

cm/sec

K> 1.0 x 10*
cm/sec"

> 8" normal
to surface

> 36" normal
to surface
(including
granular ctainage
layer)
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- TABLE 1 -

CONSTRUCTION QUALITY ASSURANCE TESTING - CONTINUED

Item

Gravel Envelope

HOPE Pipe

Testing Parameters

Sieve Analysis (ASTM: C 136)

Visual Inspection of spliced joint

(ASTM: D 2657)
Dimensions (ASTM: D 2122)

Physical Properties

Min.Testina Frequency

250 linear feet

end sections of
pipe and fittings

each lot

Specification

no voids in
bonding

SDR -17 &
6" min.

equal to
manufacturer's
data

The specification for density and moisture content are typical of values that will achieve
the specified liner permeability. The CQAO may choose to perform laboratory testing over
a range of density and moisture content values to more accurately determine the values
needed to achieve the required liner permeability. As such, the CQAO may vary the
specification accordingly.

Thickness of final cover may be tested by advancing probe holes or topographic survey
before and after placement.
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-TABLE 2-

TYPICAL PHYSICAL PROPERTIES OF VFPE GEOMEMBRANE LINER

Property

Thickness

Specific Gravity

Density

Melt Index

Test Method

ASTM D-1593

ASTM D-792(A)

ASTM D-1238

Tensile Properties ASTM D-638

Tensile Strength Type IV
at Break

Elongation at Break

Dimensional Stability ASTM D-1204
100° C, 15min.

Environmental
Stress Crack

ASTM D-1693
Appendix A

Puncture Resistance FTMS 101, 2065
(Min. requirement)

Tear Resistance ASTM D-1004
(Min. requirement)

Low Temperature ASTM D-746
Brittleness Procedure "B"

Carbon Content ASTM D-1603

Nominal Value

40

0.92

0.92

< 1.00

94

780

+3

1500

45

12

•107

2.0 - 3.0

Unit

mil

g/cm3

g/10 min

Ib/in width

hours

Ibs.

Ibs.
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-TABLE 2-

PHYSICAL PROPERTIES OF VFPE GEOMEMBRANE LINER - CONTINUED

Property Test Method Required Value Unit

Failure Mode for
Seam Strengths

Peel
Tension

FTB (Film Tear Bond)2
FTB (Film Tear Bond)2

1. Allowable variance from Tensile Properties.

2. The sheet fails before the weld. Elongation or Ductility must also be observed prior to
sheet failure for tension mode.

3. Any geomembrane which does not meet one or more of the above listed physical property
values may still be considered for use If adequate information/explanation is provided to
the CQAO to justify the deviation.
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CLOSURE PLAN, POST-CLOSURE CARE PLAN, AND COST ESTIMATES

INTRODUCTION

The Closure Plan, Post-Closure Care Plan, and Cost Estimates contained herein were prepared
in accordance with the requirements of 35 IAC Subtitle G. These regulations require that a
disposal site operator prepare a plan of closure and post-closure care, estimate the costs of these
activities, and provide financial assurance to guarantee that proper closure and post-closure care
of the facility. The purpose of these regulations is to ensure that all work can be completed in
the event of operator default.

This document addresses both closure at the end of the facility's intended operating life and
premature closure at the date during the next permit term when the cost of closure would be the
greatest. A copy of this document is to be placed in the facility's Operating Record.

GENERAL INFORMATION

The Pagel Landfill Facility, operated by Winnebago Reclamation Service, Inc. is an existing facility
located in Winnebago County near Rockford, Illinois. An expansion of this facility was approved
on April 5,1993 by Permit No. 1991-138-LF, which also contained a Closure/Post-Closure Care
Plan for the permitted expansion area.

The existing unit is expected to cease accepting waste early in the year 2001 and will complete
closure later that year. Portions of the landfill that reach final grade may be closed prior to that
date. The Post-Closure Care Period will be 30 years from the date of closure. A previously
approved Closure Plan for the existing unit is included as Appendix 4. A Report of Stability
Analysis provided in Attachment 12 indicates that, upon closure, the unit will comply with all
stability requirements of 35 IAC 814.302.
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Closure activities will begin no later than 30 days after the date on which the unit receives the
known final receipt of waste or, if the unit has remaining capacity and there is a reasonable
likelihood that it will receive additional wastes, no later than one year after the most recent receipt
of wastes.

Extensions beyond the one-year deadline for beginning closure may be granted by the IEPA if
it can be demonstrated that the unit has the capacity to receive additional wastes and the owner
or operator has taken and will continue to take all steps necessary to prevent threats to human
health and the environment from the unclosed unit.

Closure activities will be completed in accordance with the plan within 180 days following the
beginning of closure as specified above.

Extensions of the closure period may be granted in the permit if it can be demonstrated that the
closure will, of necessity, take longer than 180 days and all steps are taken and will continue to
be taken to prevent threats to human health and the environment from the unclosed unit.

The facility will also initiate and complete remedial activities in accordance with the CERCLA
requirements during the Closure/Post-Closure Care Period. In addition, the facility is subject to
an IEPA corrective action in accordance with the requirements of 35 IAC 811.324-326. Initiation
of the corrective action measure will occur during the active life of the facility and continue during
the Post-Closure Care Period. It is currently estimated that all remedial activities will be complete
10 years from the present date. The date for completion of remedial activities is estimated from
the calculated time required to reduce leachate head levels to a level that results in an acceptable
Groundwater Impact Assessment and an estimate on the time required to achieve Applicable
Groundwater Quality Standards (AGQS) within the Groundwater Management Zone (GMZ).
Calculation of the time required to reduce leachate head levels to an acceptable height are
presented in Appendix B of the Groundwater Impact Assessment and are currently estimated at
5.9 years. The time required to achieve AGQS values within the GMZ after reduction of the
leachate head are based on an estimated travel time for leachate impacted groundwater at the
upgradient end of the landfill and predicted pore volume turnover times. The calibration report
for the numerical flow model (GeoTrans 1995a) predicted a travel time of 2.5 to 3.0 years for
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groundwater to travel from the upgradient end of the landfill to Killbuck Creek. Assuming that one
pore volume of unimpacted groundwater will be required to adequately flush the impacted region
it will take approximately 3 years to cleanup impacted groundwater after the source has been
removed. Thus, it is currently estimated that it will take approximately 10 years during Post-
Closure Care. GeoTrans 1995a - "Construction and Calibration of a Three-Dimensional
Numerical Groundwater Flow Model", July 1995.

TEMPORARY SUSPENSION OF OPERATION

The temporary suspension of operation is not foreseen at the subject facility. However, if waste
acceptance were to be suspended temporarily, the following steps taken. First, daily cover would
be applied over the active fill area and graded to facilitate drainage and minimize infiltration. If
the suspension were to occur for a period of longer than 60 days, intermediate cover would be
applied to the fill area and graded similarly. All cracks, rills, gullies, and depressions would be
repaired to prevent access to the solid waste by vectors, and to minimize infiltration and prevent
standing water. If the temporary suspension of waste acceptance were to occur for a period of
greater than 6 months, a more detailed plan would be submitted to the IEPA describing the
additional steps that would be taken to protect the environment.

PREMATURE CLOSURE

Premature closure is closure of the site at some point in its operating life prior to all permitted
areas being filled to capacity. For purposes of this plan, it is assumed that such closure will occur
at a point when the maximum amount of closure expense would be incurred during the next
permit term, which is referred to as the "Assumed Closure Date". It is further assumed that to
such point in time, operation has been in conformance with the facility's permit and applicable
regulations.
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The "Assumed Closure Date" as defined by 35 IAC 811.700 (e), of the existing landfill is assumed
to be the date of application (July 1,1995). If the site were to prematurely close on this date, the
greatest costs would be incurred as waste has been placed laterally over the entire permitted
area. As final grades are reached upon additional filling, the final cover will be installed
incrementally, thereby reducing the cost of premature closure as time progresses.

At the Assumed Closure Date, the average invert and top elevations will be approximately 720
ft and 800 ft MSL, respectively, yielding an average refuse depth of about 80 ft. The refuse depth
has been reduced to account for required cover material.

If premature closure occurs at the Assumed Closure Date, some grading, berm construction, and
backfilling may be necessary to promote drainage in the development area. As the site does not
store water or serve as a transfer station, there should be no wastes on-site that would require
disposal at closure. The major components of premature closure would be the additional cover
placement and vegetation. All tasks that would be required for premature closure are detailed
below:

Equipment Decontamination

No significant decontamination of equipment used in this operation will be required. Any
equipment that has been in contac, with waste material will be manually cleaned (e.g.; trash
removal from tracks and undercarriage) and any cleaning residues generated will be placed
in the fill at the time of covering. Equipment used in covering tasks should not become
contaminated.

Drainage Control

At the time of premature closure, the entire unit will be above the surrounding grade. The only
drainage control items required will be the construction and upgrading of the perimeter
ditching. In addition, a cost allowance for 2,000 cubic yards of miscellaneous soil is provided
to assure proper drainage.
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Based upon the perimeter ditching and erosion control system provided and overall site
topography, no adverse effects on local drainage are anticipated during premature closure.

All ditches are designed to pass the 100-year, 24-hour precipitation event without scouring or
erosion after closure. Calculations are provided in Attachment 18. Provisions for runoff and
runon are included in the Construction Plan.

Cover Placement

Cover Placement will involve the placement of a low permeability layer consisting of at least
12 inches of compacted earthen material overlain by a geomembrane, and a 36 inch
protective layer. This cover would be placed over the entire existing unit, an area of 42.65
acres which is the largest area ever requiring cover during the site's active life. Cover
estimates do not include any contribution from the intermediate cover that is required over any
area not receiving more waste within 60 days.

Soils used for the compacted earthen material layer will be Unified Soils Classification System
types ML-CL, CL or CH. The source of this material will be from the borrow area west of
Killbuck Creek. The average haul distance for this material will be approximately 2,200 ft.

The compacted earthen material layer will be placed in lifts not to exceed 8-inches (loose) at
a moisture content between 0 and 6 percent above optimum (ASTM:D698) moisture content.
Earthen materials will be compacted with a self-propelled soil compactor or other suitable
equipment and worked sufficiently to breakdown oversized clods, obtain a uniform moisture
content, and ensure uniform density. Roots, Cobbles, debris, and other deleterious material
will be removed from the clay soil prior to compaction. The low permeability layer shall be
compacted to achieve an average coefficient of permeability of 1.0 x 10"6 cm/sec, and
minimize void spaces.

The adequacy of the compacted earthen material layer will be verified by conducting grain
size, Atterberg limit, and moisture density relationship testing at least once for every 10,000
cubic yards of soil used. Also, nuclear density and moisture tests will be conducted at a rate
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of at least one test per 1,000 cubic yards of final cover. The acceptable minimum thickness
will be verified on a maximum 200 ft grid by either checking the depth at each grid point after
placement or by surveying the topography before and after cover placement. Areas disturbed
during testing procedures will be backfilled with a mixture of bentonite and cover spoils.

A geomembrane liner will be installed immediately above the compacted earthen material
layer in accordance with all specifications and manufacturer's instructions by persons
experienced in similar liner installation. Furthermore, the geomembrane liner will be installed
in accordance with the installer's panel layout plan and as may be revised to suit field
conditions at the time of installation. All field seaming will be in accordance with the
manufacturer's specifications. Any necessary revisions during installation will be reflected on
the "as-built" record drawings.

The protective layer will consist of a minimum 8 inch sand drainage layer overlain by
protective soils to a total depth of at least 36 inches. The sand drainage layer may be omitted
on the side slopes. Materials for the sand drainage layer will be obtained from on-site borrow
areas and will have a saturated hydraulic conductivity of at least 1.0 x 10~2 cm/sec.

Loams of the USDA soils classification system or Unified Soils Classification System types
GM, GC, SM, SC, ML and CL are all considered suitable soils for the protective layer.
However, any of these soils which are used will be evaluated by an agronomist or other
appropriate expert prior to seeding, to determine what, if any, soil amendments may be
necessary for proper vegetative growth. The bottom 24 inches of the layer should be lightly
compacted as necessary to resist erosion. The top 12 inches should not be compacted and
should be the best on-site readily available soil for supporting vegetation. Verification of the
minimum thickness of the protective layer will be achieved on a maximum 200 ft grid by depth
checks or by surveying the topography before and after cover placement.

The protective soil layer may include soils from on-site and from adjacent property owned by
Winnebago Reclamation Service.
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The finished surface of the final cover will be surveyed on a spacing which will not exceed 100
ft in any ordinate direction. Grades will be considered acceptable that do not deviate from the
plan grades more than ±1 ft and ±3 ft between the specified survey interval on the top and
side slopes, respectively. This survey and acceptance criteria will apply to both the low
permeability and protective soil layers of the final cover system, with allowance for the
minimum 36-inch difference between their surfaces.

Vegetation

The entire finalized area will require the establishment of vegetative cover. The seed mixture
selected must be amenable to the soil quality/thickness, slopes and moisture/climatological
conditions that exist without the need for continued maintenance and with minimal potential
for root penetration into the compacted final clay cover. It will be a diverse mix of native and
introduced species that is tolerant of the landfill gas expected to be generated and consistent
with the "open space" post closure land use. Such a mixture could include Kentucky
Bluegrass, Perennial Ryegrass, Crownvetch and White Clover. Seed will typically be
incorporated into the upper surface of the protective soil layer using a disk, harrow, or by
using hydroseeding techniques. Fertilizer, lime, and mulch will be used as necessary to
establish proper growth of the seed.

Landscaping or seeding professionals knowledgeable of local climatological conditions will be
consulted in determining the specific seed mixtures to be sown, necessary soil amendments
and application rates, based upon specific seasonal conditions at the time of closure. Such
a professional was consulted and his recommendations are provided in a letter dated June
17,1992 (Appendix 3). As warranted, additional consultation will be made to evaluate specific
conditions at the time of seeding. As a guide, the design procedures and specifications
presented in the handbook "Procedures and Standards for Urban Soil Erosion and Sediment
Control in Illinois" may be utilized. Application rates for lime, fertilizer and any other necessary
soil amendments will be determined from composite soil tests from the area to be seeded.
Mulch consisting of straw, jute, wood excelsior, etc. will be used as necessary to hold the
seed in place and conserve moisture. Contoured furrow plowing or an excelsior blanket will
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be used for additional erosion control on sideslopes. Seeding will usually be done in the
spring and fall.

Landfill Gas Management

An active gas/leachate collection system is currently operating at this unit. The system
recovers landfill gas for either beneficial use at a neighboring facility or incineration using an
on-site flare. In the event of premature closure, the existing gas collection system would
remain in operation and would function throughout the post-closure care period. The
continued operation of this existing system would not incur any further costs besides routine
inspection and maintenance as discussed in the Post-Closure Care Plan.

All gas monitoring probes as discussed in the Gas Management Plan (Attachment 14) will be
installed in a premature closure scenario. Fifteen probes have currently been installed,
leaving two remaining probes to be installed in a premature closure scenario.

The proposed gas/leachate system as discussed in the Gas Management Plan (Attachment
14) would not be installed in a premature closure scenario.

Miscellaneous

In accordance with an Illinois Department of Transportation Permit for a low-water crossing
of Killbuck Creek, financial assurance must be provided to remove material placed to create
a low-water crossing.

Leachate Management

In the event of premature closure, the existing leachate collection system will be utilized
throughout the post-closure care period, therefore precluding the need for any further
construction. Leachate will be pumped from the dual gas/leachate extraction wells to a
centrally located storage lagoon and will ultimately be discharged to a Publicly Owned
Treatment Works (POTW) or other permitted treatment facility. The continued operation of

Attachment 20 May> 1996
Closure Plan, Post-Closure Care Plan and Cost Estimates 8



this system would not incur any further costs besides the routine inspection and maintenance
as discussed in the Post-Closure Care Plan.

Certification of Closure

Both the Operator and a Professional Engineer must certify to the Illinois EPA that closure is
in accordance with the Closure Plan. Plan sheets for the closed site must also accompany
the certification. Therefore, the engineer should be retained at the outset of the closure
process so that all aspects of closure can be overseen. The engineer will need to spend
sufficient time on-site as required by 35 IAC 811 Subpart E to ensure adequate cover quality
and thickness as well as the proper completion of the other tasks. Further, the engineer will
conduct soil tests to ensure final cover quality. This will include verification of cover soil
thicknesses as well as standard proctor density and other testing previously mentioned.

Upon completion of placement of the final cover, the Construction Quality Assurance Officer
(CQAO) will submit an acceptance report of the construction to the Agency in accordance the
Construction Quality Assurance Program. This will include a certification by the CQAO that
the construction has been prepared and constructed in accordance with the engineering
design; "as-built" record drawings; and all daily summary reports. The engineer will maintain
records of inspections, test results, etc. used as a basis for certification and a record of any
data sufrxad to the IEPA will also be maintained by the operator. If the engineer and CQAO
described above are the same person, the acceptance report may be submitted in conjunction
with the certification of closure.

As discussed in the General Information Document, the existing unit is currently on the
CERCLA National Priority List. As part of the Consent Decree and the subsequent Remedial
Design Work Plan for the Groundwater Extraction and Treatment System, an Air Sparging and
Soil Vapor Extraction System was prepared as the Corrective Action.

It is not expected that a Premature Closure of the facility would impact the overall corrective
action process. All of the remedial activities associated with the normal closure of the facility
(capping, gas management, etc.) would proceed as outlined in the proceeding discussion.
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The proposed Air Sparging System for in-situ treatment of impacted groundwater would be
installed as scheduled, or if Premature Closure occurred after installation, continue to operate
as designed. Premature Closure would have no effect on the overall Post-Closure Care costs
since the estimated time for completion of remedial activities begins from the start of remedial
activities which would initiate prior to or upon closure.

Documentation

Current regulations require that a plat of the completed site be filed with the appropriate
County Land Recording Authority. It may be necessary, particularly during premature closure,
to contract this work to an Illinois Registered Land Surveyor. Records of all documentation
will be maintained by the engineer and applicable parties. Also, the owner or operator will
record a notation on the deed to the landfill facility property, or some other instrument that is
normally examined during title search, and notify the IEPA that the notation has been recorded
and that a copy has been placed in the Operating Record. The notation on the deed will in
perpetuity notify any potential purchasers of the property that the land has been used as a
landfill facility and its use is restricted under 40 CFR 258.51 (c)(3). The notation may be
removed from the deed if all wastes are removed from the facility and permission is granted
by the IEPA.

Time Schedule

It is anticipated that, given reasonable weather condition, the above tasks can be
accomplished in about three (3) months. A time schedule by task provided in Appendix 2.

ROUTINE CLOSURE

Routine closure will occur when final grade is achieved in all areas and will be in accordance
with 35 IAC 811 and 35 IAC 814. It is estimated that this closure will occur in the Year 2001.
In contrast to premature closure or temporary suspension of operations, only a small area of
about 5 acres will require the placement of final cover and stabilization. Under the proposed
operating scenario, this area will be an above-grade face on the east side of the unit. The final
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slopes and contours of the closed unit will compliment and blend with the surrounding topography
for use as an open space area. Final site conditions are depicted on Sheet B-3 of the
accompanying site developmental drawings.

When completed, the average invert and top elevations will be 720 and 820 ft MSL, respectively,
yielding an average refuse depth of about 100 ft. The refuse depth has been reduced to account
for required cover material.

The tasks required for routine closure of the facility are detailed below.

Equipment Decontamination

Equipment will be cleaned and decontaminated as described in the Premature Closure
section.

Drainage Control

No backfill work is anticipated for routine closure. Grading of the final fill area is considered
an operational task and is not considered an element of routine closure.

Based upon the perimeter ditching and erosion control system provided and overall si&
topography, no adverse effects on local drainage are anticipated during premature closure.
AH ditches are designed to pass the 100 year-24 hour precipitation event without scouring or
erosion after closure. Provisions for runoff and runon are included in the Construction Plan.

Cover Placement

Daily cover in the final fill area will be upgrading to final cover. A minimum of 12 inches of
compacted clay and 36 inches of protective soil will be required for this task. The cover
placement will be conducted in a similar manner as described in the Premature Closure
section.

Attachment 20 May. 1996
Closure Plan, Post-Closure Care Plan and Cost Estimates 11



Vegetation

The final fill area will require the establishment of vegetative cover as described in the
Premature Closure Section.

Landfill Gas Management

All gas probes, ambient air monitor locations, and perimeter gas/leachate extraction wells will
have been installed prior to routine closure. Approximately 5 interior gas/leachate extraction
wells and their necessary appurtenances will be installed during routine closure. Some
installation of additional gas collection system piping will be required at that time as well.

Leachate Management

All perimeter gas/leachate extraction wells, drainage laterals, intermediate transfer stations,
and pumps, and the leachate storage lagoon will have been installed prior to routine closure.
Approximately 5 interior gas/leachate extraction wells and their necessary appurtenances will
be installed as discussed in the previous section.

Certification of Closure

Certification of closure will be accomplished as described in the Premature Closure section.

Documentation

Documentation will be accomplished as described in the Premature Closure section.

Time Schedule

The tasks associated with routine closure can normally be accomplished within approximately
3-4 weeks. However, a 60-day time period will be allowed for routine closure. A time
schedule by task is provided in Appendix 2.

Attachment^ ^ rgg6
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POST-CLOSURE CARE PLAN

In accordance with 35 IAC 811.111, the operator will treat, remove from the site, or dispose of
all wastes and waste residues within 30 days after the receipt of the final volume of waste. In
addition, the operator will remove all equipment or structures that will not be needed for post
closure care operations, unless otherwise authorized.

In accordance with 35 IAC 814.302, the operator is responsible for maintaining and monitoring
the site for a 30 year period. In accordance with 35 IAC 812.115, a Post Closure Care Plan must
be submitted to the Agency describing how the post closure care will be conducted. Activities
necessary for Post Closure Care at the subject facility are detailed below. Cost estimates are
included in the next section.

Maintenance and Inspection

A maintenance program will ensure proper functioning of all systems that remain on the facility
after closure. The maintenance program will include the following:

1. Inspections

A walking, visual inspection of the entire site should be conducted quarterly with
a written record of the inspection made and preserved. The inspector should
assess the condition and need for repair of final cover, vegetation, fencing, gas
probes, gas/ieachate extraction wells, monitoring points, drainage structures, etc.
These inspections will be conducted quarterly for a minimum of five years after
closure, and after five years, the operator may reduce the frequency to annual
inspections until settling has stopped and there are no eroded or scoured areas.
These annual inspections must be continued for a minimum of 15 years after
closure. However, in accordance with directives from the IEPA, it is assumed that
these annual inspections will continue for a period of 30 years for cost estimation
purposes.

Attachment 20 May, 1996
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In general, the following guidelines will be followed when assessing the need for
remedial actions:

a) All rills, gullies, and crevices six inches or deeper in the compacted final
cover will be filled. Areas identified by the operator or the Agency
•inspection as particularly suspectable to erosion will be recontoured;

b) All reworked surfaces and areas with failed or eroded vegetation in excess
of 100 sq. ft will be revegetated in accordance with the approved closure
plan;

c) Brush, trees or similar vegetation with tap roots growing in areas not so
designated will be controlled by cutting or other suitable control method;

d) All holes and depressions created by settling will be filled and recontoured
so as to prevent standing water;

e) All eroded and scoured drainage channels will be repaired and lining
material will be replaced if necessary.

2. Cover

Differential settlement and erosion may cause the need for cover repairs. Any
areas where ponding occurs or erosion cuts appear must be promptly repaired in
order to maintain the quality of the clay cap as described in the closure plan.
While recently filled and covered areas will require the most maintenance, the
landfill will stabilize with time such that little, if any, maintenance will ultimately be
required. Based upon experience with landfills of this size and location, an
average maintenance rate of 1% of the site per year is assumed. A borrow area
must be maintained for such activities.

Attachment 20 May, 1996
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3. Vegetation

Areas repaired in Item 2 above will require re-establishment of the vegetative
cover. Further, any barren areas noted during inspections that will require repair.
It is assumed that an average of 2% of the site will require annual repair during the
post-closure care period. In addition, the site will be mowed at least once per
year.

Groundwater Monitoring

Groundwater monitoring will be in accordance with the Groundwater Monitoring Plan provided
by GeoTrans, Inc. in a separate document.

Groundwater monitoring records will be kept at the site operator's office in the Operating
Record. Analytical results will be reviewed by properly trained individuals. The facility is
currently in assessment monitoring and will maintain an Assessment Monitoring Program until
completion of remedial activities. The current estimated time for completion of corrective
action remedial continue is 10 years. Upon completion of remedial action the Groundwater
Monitoring Program will be revised to reflect detection monitoring. The detection monitoring
program consists of fewer monitoring wells and less frequent analysis for organic and
inorganic parameters. The Post-Closure Care Cost Estimate reflects this anticipated change
during the eleventh year of Post-Closure Care.

Landfill Gas Management and Monitoring

Evidence of any damage to the gas collection system will be noted and any necessary repairs
be made at each inspection interval. It is estimated that the operation and maintenance of
the gas collection system will require 4 hours per month. All gas monitoring probes, ambient
air monitoring locations, and building methane detectors will be inspected and serviced at
each inspection interval as well.
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In accordance with 35 IAC 811.310, all gas monitoring devices, including ambient air
monitoring locations, will be sampled on a yearly basis, for a minimum of 30 years after
closure and at least as long as the gas collection system is in operation. After this period,
monitoring will be discontinued if the concentration of methane is less than 5 percent of the
lower explosive limit in air for four consecutive monitoring periods at all monitoring points
outside the unit of if monitoring points within the unit indicate that methane is no longer being
produced in quantities that would result in migration from the facility.

Monitoring of landfill gas within the landfill will be accomplished by sampling gas from the
main collection line, prior to the point at which it enters the compressor. This sample will
provide a flow-weighted composite, represented of the gas being produced within the entire
facility. In addition, a pressure reading will be taken at the head of each gas extraction well
at each sampling period.

All subsurface monitoring devices and the main gas collection line will be monitored for the
following parameters at each sampling interval:

1. Methane

2. Pressure

3. Nitrogen

4. Oxygen

5. Carbon dioxide

Ambient air monitoring locations will be analyzed for methane only. For cost estimation
purposes, it will be assumed monitoring will continue for 30 years.

Attachment 20 May, 1996
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Leachate Management and Monitoring

Evidence of any damage to the leachate collection and disposal system will be noted and any
necessary repairs be made at each inspection interval. It is estimated that the operation and
maintenance of the leachate management system will require 4 hours per month. No cleaning

of the leachate collection system will be required.

Leachate will be monitored and treated for a minimum period of 30 years in accordance with
35 IAC 811.309. After this period, leachate collection and treatment may be discontinued if
the operator can demonstrate that the discontinuation would pose no threat to human health
or the environment. The "HELP" Model predicted the annual leachate collection volume to
be 2,832 ft3 or 21,200 gallons after closure. It is assumed that 6 pumps will be sufficient to
handle this leachate volume and each pump will have to be replaced 6 times (estimated life
of the pumps is 5 years) over the 30 year period.

Leachate will have to be monitored on a quarterly/annual basis for the L1/L2 Lists of the
frequencies dictated within the Leachate Management Plan (Attachment 13).

Currently, WRS has a leachate discharge permit with the Rock River Water Reclamation
District. Leachate treatment costs are based upon their current disposal costs. However, if
it proves to be advantageous to use another POTW or other treatment methods, WRS
reserves the right to use these facilities. It is assumed that the Post Closure Costs of
alternative leachate treatment would be similar.

Additional analytical tests will be required In accordance with the General Wastewater
Discharge Permit from the Rock River Water Reclamation District. Copper, nickel, zinc, total

chromium, lead, cadmium, cyanide, and ammonia (N) will be tested for biannually. In addition,
a Total Organic Priority Pollutant scan will be conducted biannually. This scan will include
volatile, base neutral, and acid extractable compounds, pesticides, and RGB's. The costs

associated with these analyses are included in the leachate treatment costs.
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Recordkeeping

During site operation, records of field investigations, closure test results, inspections,
groundwater/leachate/gas monitoring results will be maintained at the site. During the post-
closure care period, these records will be maintained at the site operator's office and all
records will indicate the date, problems encountered and their location, and any remedial

action taken.

Security

Fencing, gates and other required security measures will be inspected and maintained during

the post-closure care period.

Post Closure Land Use

Once the facility has been certified closed, it will be used as an open space.

COST ESTIMATES

Separate cost estimates for closure and post-closure care are provided on the following pages.
These estimates reflect current third party costs, assuming that the Illinois ERA will contract for

all closure and post-closure care work. Cost items are based upon the author's "informed
judgement" of actual third party costs. References include knowledge of current engineering fees

and published manuals for estimation of heavy construction costs.

CLOSURE COST ESTIMATE $1,398,810.00

POST-CLOSURE CARE COST ESTIMATE 3.146.070.00

TOTAL COST ESTIMATE $4,544,880.00
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A Federal Extension of the RCRA Subtitle D Financial Assurance Requirements and
corresponding Illinois Legislation was recently enacted into Law. Therefore, the following financial
assurance amount will be used until the expiration of the Federal Extension. These costs have
been reduced using a 4 percent reduction factor in accordance with IEPA Directive.

CLOSURE COST ESTIMATE $1,398,810.00

POST-CLOSURE CARE COST ESTIMATE 2.103,053.00

TOTAL COST ESTIMATE $3,501,863.00

A Financial Assurance document for these costs will be provided in accordance with 35 IAC 811
and RCRA Subtitle D.
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PREMATURE CLOSURE COST ESTIMATE

Equipment Decontamination
Materials and Labor
10 hrs. @ $30/hr. $300.00

Drainage Control
Miscellaneous Backfill - Excavate, Haul and Place
2,000 cu. yds @ $l.50/cu. yd. 3,000.00

Final Cover
Compacted Earthen Materials
Excavate, Haul and Compact
68,800 cu. yds. @ $1.807 cu. yd.

Geomembrane Liner
Materials and Installation
1,860,000 ft2 @ $0.307ft2

Protective Soils
Excavate, Haul and Place
206,500 cu. yds @ $1.107cu. yd.

123,840.00

558,000.00

227,150.00

Vegetation
Fertilize, Seed and Mulch
42.7 acres @ $250.007acre 10,675.00

Gas Monitoring
Installation of probes
2 @ $1,000.00/probe 2,000.00

Gas Collection
Installation of Flare System
1 @ $25,000.00 25,000.00

Inspection and Certification
Engineer
120 hrs. @ $70.00/hour
Technical
150 hrs. @$50.007hour
Testing
Mapping

8,400.00

7,500.00
2,500.00
1.000.00

19,400.00

Closure Plan, Post-Closure Care Plan and Cost Estimates
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PREMATURE CLOSURE COST ESTIMATE - CONTINUED

Vaoor Extraction System Construction
Blower
2 @ $10,000.00
Piping
1,500 ft. @$15.00/ft.
Air Sparging Well
31 @ $6,300.00/each
Well Heaps
31 @$1,500.00/each
Building/Foundation
300 sq. ft. @ $40.00/sq. ft.
Electric/Piping and Valves
1 L.S.
Installation of Equipment
1 LS.
Construction Service
30 days @ $1,000.00/day
Start-Up
15 days @ $2,000.00/day
Bid and Scope Contingency
(15%)

Miscellaneous
Demolition and Removal of Killbuck Creek Culvert

Documentation

20,000.00

22,500.00

195,300.00

46,500.00

12,000.00

8,000.00

10,000.00

30,000.00

30,000.00

47,145.00

421,445.00

5,000.00

3,000.00

TOTAL COST: $1,398,810.00
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POST-CLOSURE CARE COST ESTIMATE

Yrs1-5 Yrs6-30
Inspections

Cover Maintenance

acres x1.0%x1 ft depth

acres x 0.2% x 1 ft depth

vegetation Maintenance
Fertilize. Reseed. Mulch

acres @ $1,000.00

$2,000

$500

$1,378

$276

$850

$1,281

$210

$1,281

Ground water Monitoring Yre 1-15
(See Detailed Cost Analysis)

Operations and Maintenance Monitoring (Assessment)
Quarterly Groundwater
Monitoring $ 7,392

Semi - Annual
Monitoring $20,419

Annual Monitoring
Organics / Inorganics $ 65,101

Year 16 Yrs 17-30

Verification Monitoring fPost Remediation)
Annual Monitoring
Organics / Inorganics $ 140,218

Detection Monitoring
Quartehy Groundwator
Monitoring

Annual Monitoring
Organics / Inorganics

$11,088

$35,055
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POST-CLOSURE CARE COST ESTIMATE

Leachate Management

Quarterly Leachate Monitoring
leacnate monitoring points,

times per year @

Annual Leachate Monitoring
leacnate monitoring points,

times per year

Leachate Treatment

Pump Replacement
~6 I pumps @ | $600.00

Field Measurement. Documentation. Reporting

Yrs 1-30

$1,634

$4,491

$1,060

$960

Yre1-5

$1,020

Field Measurement. Documentation. Reporting

Total Annual O & M Costs

Yrs 6-30

4 timBS/year @ $ 20.00 | $340

System Maintenance
48 | hrs

Vapor Extraction Annual

@ | $50.00 $2,400 $2400

O&M
Yrs 1-15 Yrs 15-30

1 | L.S@ j $36,800.00] $36,800 $0

Yrs 1-5

ANNUAL TOTAL $146,786

X 5

$733,930

Yrs 6-1 5

$142,864

X 10

$1.428,640

Year 16

$153,370

X 1

$153,370

Yrs 17-30

$59,295

X14

$830,130

TOTAL COSTS $3,146,070
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Groundwater Monitoring
Detailed Cost Analysis

Operations and Maintenance Monitoring (Assessment)

Test Series # of Wells Frequency Cost per Event Yearly Cost #of Years Total Costw/out
#/Year - Reduction

Quarterly Groundwater
Monitoring

Semi - Annual
Monitorina , . -

14

14

2

1

$264.00

$ 1,458.50

$ 7,392.00

$20,419.00

15

15

/
$110,880.00

$306,285.00

Annual Monitoring
Organics /Inorganics

26 1 $2,503.90 $65,101.40 15 $976,521.00

Verification Monitoring (Post Remediation)

Test Series

Annual Monitoring
Organics /Inorganics

# of Wells Frequency Cost per Event Yearly Cost # of Years Total Costw/out
#/Year Reduction

14 4 $2,503.90 $ 140,218.40 1 $140,218.40

Detection Monitoring

Test Series

Quarterly Groundwater
Monitoring

Annual Monitoring
Organics / Inorganics

# of Wells Frequency Cost per Event Yearly Cost # of Years Total Costw/out
#/Year Reduction

14

14

3 $264.00 $ 11,088.00

1 $2,503.90 $35,054.60

14 $ 155,232.00

14 $490,764.40
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POST-CLOSURE CARE BASED UPON A FOUR PERCENT (4%) DISCOUNT FACTOR

Period
(Years)

1 -5

6- 15

16

17-30

Years
(n)

5

10

1

14

Total Cost without Reduction

$146,786

$142,864

$153,370

$59,295

Uniform Series Present
Worth Factor"

4.6299

8.1109

1.0

10.9856

Single Payment Present
Worth Factor*

1.0

0.8548

0.5553

0.5339

Reduced Present Value

$679,605

$990,504

$85,166

$347,778

$2,103,053

Values for Uniform Series Present Worth Factor and Single Payment Present Worth Factor taken from Enqineerinq Economics Analysis,
Michael R. Lindburg, P.E., Professional Publications, Inc., Belmont, CA 1993.
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Closure Schedule



TIME REQUIRED FOR CLOSURE

TASK

1. EQUIPMENT DECONTAMINATION

2. DRAINAGE CONTROL

3. LOW PERM. LAYER PLACEMENT

3d. PROTECTIVE LAYER

4. VEGETATION

5. GAS CONTROL INSTALLATIONS

6. CERTIFICATION OE CLOSURE

7. DOCUMENTATION

TIME REQUIRED IN WEEKS

3

PREMATURE
CLOSING

5 7 9

ON-GOING

1 1 13

ROUTINE
CLOSING

3 5 7

ON-GOING

* ESTABLISHMENT OF VEGETATION IS DICTATED BY SEASONAL CONSTRAINTS
SUCH THAT SCHEDULE MODIFICATION MAY BE NECESSARY
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Northwestern Agronomics
SM

1925 South Meridian Rd. • Rocttford. Illinois 61102
(815) 963-0053

Agricultural and Environmental Services

John Lichty
Winnebago Reclamation Service,. Inc.
8403 Lindenwood Road
Rockford, IL 61109

June 17, 1992

Dear John:

At your request I have compiled a researched list of grasses
suitable to be used as the specified vegetative cover for the
landfill closure plans.

I recommend 30 to 50 total pounds per acre of a seed mixture
consisting of the following grass varieties mixed in equal parts:

1. Reed Canarygrass.
2. Perennial Ryegrass.
3. Smooth Bromegrass.
4. Orchardgrass.

The vegetative cover recommended above fulfills the following
requirements:

1. The mixture is very winter hardy, is drouth tolerant, and is
tolerant of excessively wet conditions. Therefore this
mixture is well adapted to the varying climactic conditions
experienced in Winnebago County.

2. The recommended mixture requires little maintenance and may
be considered to be suitable for a permanent vegetative
cover.

3. The mixture recommended will form a dense sod cover and
will therefore control both water and wind erosion under all
seasonal conditions.

4. The species chosen have shallow, fibrous root systems
unlikely to penetrate into the compacted clay cover.

5. The recommended seed mixture is compatible with the soil
types as specified in attachment 14 page 9 of the
application.
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If you have any questions or need more information please do not
hesitate to call me.

Sincerely Yours,

Daniel R. Peterson, Pres.
Northwestern Agronomics, Inc.

\
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217/782-6762

Refer to: 2018080001 -- Winnebago County
P a g e l ' s Pi t /Winnebago Reclamat ion Serv ices
Permit No. II 1972-24
Supplemental Permit No. 1990-454-S?
Log No. 1990-454
Permit r i le

January 9, 1991

Winnebago Reclamation Service, Inc.
Attention: John D. Lichty, Landfil l Manager
Post Off ice Box 2071
Loves Park, Illinois 61130

Dear Mr. Lichty:

Supplemental permit is hereby granted to Winnebago Reclamation Services, Inc.
to'modify P a g e l ' s Pit Landf i l l ' s closure/post-closure- eare plan all in
accordance with the plans you prepared. Final plans, specif icat ions,
application and supporting documents as 'submitted and approved shall
constitute part of this permit and are identified on the records of the
Illinois Environmental Protection Agency, Division of Land Pol lut ion Control
by the permit number(s) and log number(s) designated in the heading above.

Speci f ical ly , Supplemental Permit No. 1990-454-SP approves a rev ised cost
estimate for c losure and f i f teen years post -c losure care. The rev ised cost
estimate totals $341,524.00.

The permit is issued subject to the standard condit ions attached hereto and
incorporated herein by reference, and further subject to the f o . S o w i n g specia l
conditions:

1. The c losure/post-c losure care plan approved by Permit No. 1989-125-SP is
hereby modified to include the cost estimates contained in the application
for Permit No. 1990-454-SP.

2. The operator shall notify the Agency within 30 days after receiving the
final volume of was te .

3. The operator shall initiate implementation of the closure plan witnin 30
days after the site receives its final volume of waste.

4. The operator shall not file any appl icat ion to modify the closure plan
less than 180 days prior to receipt of the final volume of .vaste.

5 Financial assurance shall be maintained by the operator in accordance with
35 111. Adm. Code, Subtitle G, Part 807, Subpart F in an amount equal to
the current cost estimate for c losure and post-closure care.
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The sum of the current cost est imates for closure and post-c losure care is
$341,524.00. Financial assurance is currently provided by a three
Irrevocable Standby Letters of Credit -- Mo. 1044 issued by First National
Bank of Rockford, Illinois for $100,000, No. 54853 issued by Bank One of
Milwaukee, Wiscons in for $211,962.00 and Mo. 557 issued by First National
Bank & Trust Company of Rockford, Illinois for $58,820.00. Thus, the
total amount of financial assurance is $370,782.00, which exceeds the
current cost est imates.

5. Groundwater quality records shall be maintained at the of f ice of the site
operator and shall be reviewed quarterly. A groundwater quality report
shall be submitted quarterly. If the owner/operator or trie Agency 's
Div is ion of Land Pollution Control determines that adverse trends are
developing, further investigation is to be performed. If correct ive
action becomes necessary, 3 plan is to be developed by the operator and
submitted to the Permit Section, Division of Land Pollution Control for
approval.

7; The owner and operator shall monitor gas, water and settling at the
completed site for a period of 15 years after the "site is c losed and shall
take whatever remedial action is necessary to abate any gas, water or
settling problems which appear during that time. Post-closure groundwater
monitoring shall be conducted and reported to the Agency on a quarterly
basis for 15 years for the monitoring we l l s and parameters identif ied in
Attachment A of Permit No. 1989-027-SP.

8. The operator shall notify the Agency when the site has been c losed in
accordance with the approved closure plan utilizing the Agency 's Closure
Affidavit Request Form.

9. Special wastes received at the site for recovery shall be transported to
the facility utilizing the Agency 's supplemental permit system and
manifest system.

10. Special wastes generated at the site for d isposal , storage, incineration
or further treatment elsewhere shall be transported to the receiving
facility utilizing the Agency 's supplemental pennit system and manifest
system.

11. This permit is subject to review and modification by the Agency as deemed
necessary to fulfill the intent and purpose of the Environmental
Protection Act, and all applicable environmental rules and regulations.

12. This permit is issued with the expressed understanding that no process
discharge to Waters of the State or to a sanitary sewer will occur from
these faci l i t ies. If such discharge occurs, additional or alternate
faci l i t ies shall be provided. The construction of such additional or
alternate faci l i t ies may not be started until a permit for their
construction has been issued by the Agency.
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13. The Agency reserves the right to require the installation and monitoring
of a groundwater monitoring system, to require analyses for certain
parameters and to alter parameters as necessary to fulfill the intent and
purpose of the Environmental Protection Act.

14. Any modif icat ion to the facility shall be the subject of an appl icat ion
for supplemental permit for site modif ication submitted to this Agency.

15. Permittee shall notify the Agency of any changes from the information
submitted to the Agency in its application for a developmental and
operating permit for this site.' Permittee shall notify the Agency of any
changes in the names or addresses of both beneficial and legal
titleholders to the herein-permitted site.' Such noti f ication shall be
made in writing within fifteen (15) days of such change and shall include
the name or names or any parties in interest and the address of their
place of abode; or, if a corporation, the name and address of its
regi stered agent.'

16; Site surface drainage; during development; during operation and after the
site is closed; shall be such that no adverse effects are encountered by
adjacent property owners."

17.' The best available technology {mufflers, berms and other so-.-nd shielding
devices) shall be employed to minimize equipment noise impacts on property
adjacent to the site during both development and operation.'

Except as modified in the above documents, the site shall be developed and
operated in accordance with the terms and conditions of Permit He! 1972-24
April 7; 1972 and any supplemental permits issued to this faci l i ty.

Tlie original and two (2) copies of all certif ications; logs or reports and
three (3) copies of groundwater monitoring chemical analysis forms which are
required to be submitted to the Agency by the permittee should be mailed to
the fol lowing address:

Illinois Environmental Protection Agency
Compliance Section
Technical Compliance Unit
Division of Land Pollution Control -- 124
2200 Churchill Road
Post Office Box 19276
Springf ie ld, Illinois 52794-9276
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Very truly yours,

Lav/rence Vf . Eastep, P . E . , Manager
•'Permit Sect ion
Divis ion of Land Pollution Control

LWE:JS:ct,19q,9-12
\

cc: Rockford Region
Planning and Reporting Section
Division Fil e



STANDARD CONDITIONS FOR CONSTRUCTION/DEVELOPMENT PERMITS
ISSUED BY THE ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

July 1, 1979

The I l l i n o i s Environmental Protection Act ( I l l i n o i s Revised Statutes,
Chapter 111-1/2, "Section 1039) grants the Environmental Protection Agency
authority to impose conditions on permits which it issues.

These standard conditions s h a l l apply to all permits which the Agency
issues for construction or development projects which require permits
under the Divisions of Water Pol l u t i o n Control , Air Po l l u t i o n Control ,
Public Water S u p p l i e s , and Land and Noise P o l l u t i o n Control. Special
conditions may also be imposed by the separate divisions in addition
to these standard conditions.

1. Unless this permit has been extended or it has been voided by a
newely issued permit, this permit w i l l expire two years after date
of issuance unless construction or development on this project has
started on or prior to that date.

2. The construction or development of facilities covered by this permit
shall be done in compliance with applicable provi-sions of Federal
laws and regulations, the I l l i n o i s Environmental Protection Act,
and Rules and Regulations adopted by the Illinos Pollution Control
Board.

3. There shall be no deviations from the approved plans and.specifi-
cations unless a written request for modification of the project,
along with plans and specifications as required, shall have been
submitted to the Agency and a supplemental written permit issued.

4. The permittee shall allow any agent duly authorized by the Agency
upon the presentation of credentials:

a. to enter at reasonable times the permittee's premises
where actual or potential effluent, emission or noise
sources are located or where any activity is to be con-
ducted pursuant to this permit.

b. to have access to and copy at reasonable times any
records required to be kept under the terms and con-
d i t i o n s o f t h i s p e r m i t .

c. to inspect at reasonable times, including during
any hours of operation of equipment constructed or
operated under this permit, such equipment or monitoring
methodology or equipment required to be kept, used, operated,
calibrated and maintained under this permit.



September 25, 1990

I l l i n o i s Environmental Protection Agency
Permit .Section
2200 Churchill Road
'Springfield, I l l i n o i s 62/06

Attention: Lawrence.EC step, Manager
Re: Application for 15 yr.

Post Closure care

Dear. Mr . Eastep: ' •

This letter is. in regards to'the regulation adopted Jaly 1,1990
.which extends the Post Closure care -period, for a sanitary land-
f i l l from 5 years to 15 years. ' .

There have,been no changes in the operating plan of our facility
since, our closure/post-closure care plan and cost, estimate were.,
approved, on August 25, 1989. Therefore, the only part of Tihe •
closure plan that is effected is the'post-closure care plan and-
cost estimate. The additional '10 years of post-closure'care
wHl cost $58,820.00. ' - " . - '

Enclosed please find:
. . . General application for permit
- • ' Application to extend post closure care

Irrevocable standby letter of credit
Copies of notice to elected officials
and concerned citizens.

If you have any further ouestions please feel free to contact me at
815-874-4806.

Sincere ly ,
Reclamation Serv i ce , Inc.

2tf*S£
^(/^'^

fohn D. Lichty /
Manager

cc: 7



I l l i n o i s E n v i r o n m e n t a l P ro lecUon Agency - P.O. i i ox 1927G, IL G279- IO27G

General App l i ca t ion for Permit (LPC-PA1)

This form must be used for any app] f e a t for. for permi t from the Of vi si on of Land Pol Tut ion Control , except
for w a s t e s t ream permits and permi ts for the compost ing of landscape was te only. Attach any necec:ary p lans,
speci f i ca t ions , reports, e t c . to fu l ly support and descr ibe the ac t i v i t i es or modi f i cat ions beir.j proposed.
I f necessary , a t tach su f f i c i en t information to demonstrate compl iance w i t h al l app l i cab le RCRA requ i rements .

SITE IDENTIFICATION

Name: Winnebago Reclamation Service-Pagel ' s SUe s ( r E P A ) :

Ci ty : Rockford ___ ___________ County:

2 0 1 8 0 8 0 0 0 1

Winnebago

Existing DE/OP Permit Nos. (if applicable): _______

OWNER

Name: Winnebaqo Reclamation Service, Inc.

1972-21

. OPERATOR

Winnebago Reclamation Serv : :e , Inc .

Address : dO9n Enr&s

Loves Park

t W i l l * ; Pn.arJ

- . I l l ino is 61111

£Q20 Forest Hi Ms Road
Loves Park , 111 inois 6 1 1 1 1

Contac t Name: Gary Ma

Phone i : QIC KC.A

T' SUBMISSION:

Developmental
Operating
Supplemental
Permit Transfer
Name Change
Closure/Post Closure

Cer t i f i ca t i on

DESCRIPTION OF PROJECT:
FxtencJ ex i s t i nc i 5
reauired 15 vears

rzorat i

,/L770

TYPE FACILITY:

Landfill v
Land Treatment
Transfer Sta t ion
Treatment
Storage
Incinerator

y Composting
Recycl inq/Reclamation
Other

John Lichty

P. fS -R7* -4S06

TYPE WASTE:

General Mun icipal Refuse X
Hazardous
Special (Non- Hazardous)
Demo Debris (ex . putrescib le)
Demo Debris (incl. pu t resc ib le )
Used Oil
Solvents
Landscape/Yard U'ostc

'"Other (Speci fy )

(Include a brief .narrative descr ipt ion here.)
vear post c losure care o lan and cost est imate to the

COMPLETENESS REQUIREMENTS

"he fol lowing ' items. .TiuG.t. bc^submi t ted un less they are e i ther not required, or have prev ious ly been approved.
\ny items 'marked - "N/A- ••must-' be ful ly e x p l a i n e d . For example , a treatment fac i l i ty may indicate "fl/A" for
>rior conduct cert i f - icat icn and exp la in that ce r t i f i ca t i on is not required for treatment fac i l i t i es . P lease
-efer to the instruct ions. for further guidance.

Have al l public n o t i c e - ' l e t t e r s been mai led and is documenta t ion enc losed? ves N/A

Tnn >\gnniy n ^ulJlorltfcd 13 It'i'J"' Kl.i ifllonn.
not una.f ill. fl,«. S(«t.. 197a . Cn.oi.. I i i t/2
S.cuon IC]!. Olielo«jf» o' iftli In'urn-. : ion i



I l l i n o i s E n v i r o n m e n t a l ProLcc t . ion Agency • P.O. liox 19276, Spr ineacui . IL

Application To Extend Post Closure Care Prom Five to Fifteen Years (LPC-PA14)

INSTRUCTIONS

Sec t i on 22.17 o f the Environmental P r o t e c t i o n Act has been amended to require f i f t e e n ( 1 5 ) y e a r s
of post-closure care for non-hazardous disposal s i t es , e f f e c t i v e July 1, 1990. Pursuant to 35 IAC
8 0 7 , 6 0 3 ( b ) ( 1 ) , f inanc ia l assu rance must be i nc reased by Sep tember 28, 1990.

In an e f fo r t to ease the paperwork burden on you a n d t h e Agency, a s imple shor t f i l ing form ha5

been d e v e l o p e d - E^arazgpA-/a?s f̂rff?JS::'g^n^ Compl e tc dnd s u b m i t t h i s a p p l i c a t i o n , on l y
if the currently approved closure and post-closure care plans, cos t es t imates , and financial
assurance are up to d a t e , and the current pos t - c l osu re care p e r i o d is f i v e y e a r s . For any other
s i tua t ion , new o r r e v i s e d p lans , c o s t e s t i m a t e s , and f inanc ia l a s s u r a n c e { i f r e q u i r e d ) , mus t be
submi tted to the Agency in the form of a regular appl icat ion for suppl eitiental permit u t i l iz ing
LPC-PA11 and LPC-PA-1.

This "shor t form" app l i ca t i on (LPC-PAM) 3iyst__bg JigCQ^np^nieg1 b_y LPC^PAJ w h i c h must be s igned by
the owner and ope ra to r and must be accompanied by proof of ma i l ing n o t i f i c a t i o n l e t t e r s . R e f e r to
the memo regarding notif ication letters. Cert i f icat ion by an engineer is not required when using
thi s short form.

Rev ised f inancial assurance for the amount ind ica ted is required to accompany thi s document . [ f
rev ised financial assurance is not submi t t ed , explain why i t is not required based on the
regulati ons .

I f this method is not app l i cab le to your increased pos t - c l osu re care' c o s t s , p rov i de camp Icln
documentati on of your proposed est imates. This will most l ikely result in a need to submit a
Supplemental Permit Reques t u t i l i z ing IPC-PAl l and LPC-PA1.

P lease call 217/782-6762 for cop ies of the appropriate f inanc ia l forms. Original Agency forms
must be used.

Quest ions regarding these procedures should be d i r e c t e d to the S o l i d W a s t e Uni t in trie P e r m i t
Sec t ion 217/782-6762 or your f a c i l i t y ' s inspector in the app rop r ia te Regional O f f i c e .

s i te N O . : 2 Q I 8 Q f l O Q f l ! County : Winnebeco_________
Site Name: paggl ' «L. I anrtr'i 1 1

Operating Permi t N o . : 1Q7?-?A____

Lis t the Host Recent Permi t Approv ing Pos t -C losu re P lcn
and C o s t E s t i m a t e s :

A. C losu re and pos t -c losu re care c o s t e s t i m a t e : S_^282 1 704 .00 ____________

B. C losu re c o s t e s t i m a t e : $ 253 ,29a .00 ____________

C. Current { f i v e year) post-closure Care cos ts : j __ 29 ,^10 . QQ _____________

0. F i f teen year pos t -c losure care c o s t (Line C X. 3): S_ 88 . 2_3 0 ̂  Q Q __________

£. New c losu re and post -c losure are c o s t es t imate (B+D) : _S_34_1 -_52j-. 00 ______

Is revi sed f»_nanc i al assurance s u b m i t t e d to p r o v i d e for c o s t s desc r i bed in E above?
( c i r c l e ) : (J&£> No
If No, explain.

List f inancia l assurance being subm i t t ed .

Type : Letter Of Credi t ______ ( T r u s t , Le t te r o f C r e d i t , e t c . )

Amoun t : _ 5-5-S_i-3..2-Q_—— ̂  ____________ Hi is should equal or e x c e e d E a b o v e .

£Q:b jh /2U6n /49 ,5Q

* This letter of credit prcvices the
10 ySirS Of OOSt C l O S U r S Cars . '^'. Aqc-cv.r; aKth.ir^cci I0rc<v..f0 ll-,S .niOfmjt.O.w.wJcr minors

MOV.SJU ;̂.i linos. 1 D ?0, Cii.ipinr 1 1 I ; ~Z. C.rf.;i.»i 1039. Gtr.ciiir..
nl ::u: iiilDfm.iimii ii rtniuuuil imilur tli.il C,!»;linrv ('.nimri IO Uo SO <
prii-.-cr.l if-.iS lorr.i (rom ticinq |ifOiJCsr.t-iJ 3'itt CiinnJ n;sutl ui ro'"
cnO"C j;.on Oaing acnicO. Tins lorm hos Seen j(-,provucl n-f ir>a ru'

IL 532 1906 .'^onj[}cmcni Center.

• or- T? _. n 7 / Q n ———————————————————————————— - ——



Director
l l i n g i s E n v i r o n m e n t a l ProLccUor . Aj.fcr.cv

11< h u r c h i l l Road
ipi-iuffl 'icUl, I l l inois 62706

3 car Sir or Madam:

Ve have au tho r i t y to issue le t te rs of credit . Our l e t t e r - of -credit opera t ions arc r egu l a t ed by the I l l i n o i s C o m r n i u y i a n c r
f Banks and Trusts or our deposit;; arc in su red by the Federa l Deposi t h i3^ranee Corpora.Lion or Federal S a v i n g s and

,oan Insurance Corporat ion. ( O m i t language w h i c h does not a p p l y ) .

V'c hereby establish our Irrevocable Standby Letter of-Crcdit N'n. ___5j5_7__———__ i., \ -wu i . ^ v u . , .^ -.m.;
cqucst and for the account of __W j n n c b a c j o - Rec lamo t ion . Service . I no____________________
p to the atrt'rcgatc a m o u n t nf F i f t y E i g h t • T h o u s a n d • E i c j h !: Tr S- do|iars fa 58 , »20 . QO n v., i l ; , .,,„ upn ; ,

Hundred twenty" and- n o / l _ Q O - . . ' • • • " • - ' . . . .
P
rcscntation of:

1. your s i j jh t draf t , bear ing reference to th i s le t ter
of credit No. _____.-•__;-••' ''^' 561________

2. your signed statement reading as follows: ' ' I ' -cert ify tha t the a m o u n t of the d r a f t ' i s p a y a b l e p u r s u a n t to
regulat ions issued':under au tho r i t y of the E n v i r o n m e n t a l Protection Act, II!. Rev". Stat. IOS3, ch. Ill 1/2, par.
- /~ IJ - \T ± ^ _ I J O ^ ' r i ' ' ' ' * * ' iTrti-T ^ » * ^ * / \ J ' . " . . - ' " ' ' . • ' " • . .,'' . ' • '1001 et seq. aiicnos-ll

his letter of credit islcffe'ctjvc^as of •_i_0-Ctbb.c^r^JL-_l_2JI2____rand-^hal! .'cxinn: on':i^. '• J ^ tne . 1 . 1 'JO'-i_____.
at, such expirat ion date-shall: be :automaticatly;extcndcd for one'period .of'.twelve mbntHs;"s car t ing v / i t h the c.\pir;i-
"- -'-'•3 if the opera tor. fails to substitute alternate financial assurance 'prior-, to- the expiration of this lc; tor of credit

not i fy us of 'such-fniiure.; . \vHhin.3p'days 'after ,thelabpve. 'e\ 'piration' date:- • - " • ' ; ' - " • ' - :
on data i
id you

'h 'cr this letter'of credit is drawn on under ancl in compl i ance wi th , the terms of th i s credi t ; we s h a l l d u l y honor
ich u r a f t upon presentation to u s , - and we.shatl:-dcp.osit-thc a m o u n c of the d r a f t d i rect ly i n t o t i ic State o!" l i l i ' n o i s
ndf i l ! closure and post-closure . f u n d . i n accordance"v/i th.your ins t ruct ions . ' .

us letter of credit is governed':by the Un i fo rm Commercial Code ( J i t . Rev. Stn:. 1953, ch: 26, pars . 1-101 e:. scq.) .

gna ture

•pcd Name
_______ W.i 1 1 j .? m .. r.nrainn
tic

QcJio b i*r i\.

,-,-^ fsf
.me and address of iys

is credi t is .subject to

?nk S Trust Company of Rockforci, 5 Q O Q East S t a t e ' S t ree t
in.tautioa Rock ford, IL. 6 1 1 0 6

i c.tcocd 3 lO.OilO ;imi un ,niiiition:il c i v i l ;n:n,iitv I X H L :;i C.\CL'L-I|
uc.-. .-.pprovcd !)>' (.J-.c j-'orma ,\t.-inai;i:nicnt d::n.cr.
?-:^01 f."C 173 ( i t c v . T

figr Jay "''



1 i I \ l\ 01 ii '*j i". V 1''0 '~. r " : n r"* "^ : '' ' "^ "0 Ciji'" C' 0 i'1 '''. 'VC "" ^ ''•-' • '' '"' ;,",'•! 10'.:',' ij ^ c r i • • " ' . ' • ; ' i • ~, ii?'.;'; -1 -'j '\': ~

' • • • J o h n Ha l lock •
rV'21 h-Wes-f • State'" Street
; • • ' . ' R o c k f o r d , I l l i n o i s 6 1 1 0 1

D i , - c . September 28, 19* ___

To E lec tee ! O f f i c ia l : _ f l n d Concerned Ci'c^e:;;': ' . •

The purpose of tin': n o t i c e "i z :o 1 c. r'o:-;;; you ;!;,: t .'. ;oer::;ii; ,ii)pl 1 •::. ^ ; en .'-.-.- bcc;; ̂  •,:!;.::; t t,?r: Lo ':!'.c IF! PA. D iv l i l on
of Lind P o l l u t i o n Cor . t i -c i , r'o:- ^ ;oMiJ v . -cs ic p r o j e c t d c c c : - i b c J { j i :cw. /oi; .'.re ,-.«: c-:^ '. .j^.toc.' tic ;'c;pcr,ci
to EM ; no t i ce , however , i f yo;; r.iv^ :.;'./ cc::-.;:cr. :s , p";o:.:c ;u!;.-i; ; tr.c^ i;: wr-K'ir.g ^o ';;;c :.cc:-.'::: bo ; ow , or

' ca l 1 ' the Permit S e c t i o n a c c l / / 7 0 2 - J 7 J ? , ^Ur:ir. Cwc:ic/-or.o ( 2! J "^.'.y: -

: ! 1 1 i'.oi ; £.v/i r-!;:;.r.er, ;;1 ?;-o.tcc :i o,-, A.jcr.cy
? c n n ( t S e c t i o n . : ; i v i i 1 o : » o T l.(-.;:d r ' O i l u t l o ; : Cc: : i l : -or f ? ^ . ; }
:200 C ! ; u ; - c i i ' i i ' ::.;;;;:. !' . 0 . L ; ^ > : I'j?.'!1:.
5;>ri:^r;c;c:, =L C r' 3 -'t - 'J ?;' ;i

The pcnrilE cp i jUcat io j i . wr.icr. ;: Mo:;:i:'-cci 001 C*. i:; ::o:- 4i prv/jt.:; cc:c;-:bc;: ,1 : ^c ^j^c.v. .-,: ::::; r,:..-.

S i t e ,'(i.-:c: £AGe_LJ5 L^nri r i ! i -Wj nnfih=-r:^ ftec Ura^t iaac : ( : r : P A ; : _ ^ JLJ_il
G^°^ L incJenv/ooc Roec .

r , r v . R o c k f o r c l , i i l i n o i s 6 i 1 0 9
I- i I-/ • . I- J .

-; n r R M T T S U n M ^ r Off : TY;1:-: :::\C.'\ f T Y : TYi1:7 ;•;/, V.';T :

. ___ • i n r ;
.Operating • _j _ Li^c: Trc: ":::cn t •

T rans fe r ___ • Trc^:^c;;: r^.M^y ___ Oc:.^ C o L - r i L - Jc;-:. p:;::x^c :ilc )
ffifijO Clianrjc ___ ruo.-MJjc ___ ^cr-:c Co'j ;-: ; (l.-.^!. CL: :,-;;;: i':j ^c )
Kasic Strcif i i • • - • I .- iclncrator " " 'Jscc C l : ' : ' ""

-lie eye i iii.j/ivcc i.i.-iii1. tlon ___ Li:-.,'::c,-.pc/':'o;-d //.;: ;c
- u -, .. . - ,_- , . . , ' i-,. , - . • , - . , ' • . . ••-- ii- . ___ j v . i •_ . \ j (ji. k, . . / j

OF PROJECT: ( K o r r . : u - I t i p l c xmr. :t;-r:^:: cpp i ICA :ior.s . ;c = rC7cr:e ; : ; :o .}

ixtend post-closure cerg p l a n cno cost estimate from five years to the reqL':"re<

'i ftaen years .________
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' ' I l l i no i s Sr.viro-ir.c:::;-.: "roc^icn A.-jer.cy

' . .-Honorable E .J . ' ."Zeke " G ic rg i .
.-."•112 5. 2nd. Street,

To E lec ted Of f i c i i l s .a r . c : Concerned CUi'-ii;:1:

The purpose of :MJ not ice !: Co ?n;:a;--: yc:: t !:;:!: .*. pcr::::'c .-.jiji 1 i t- •:• 5:1 ii.-.
of Lind P o l i i ; ^ ^ o n Coi-.croi , Tor ^ ;oi '. t ;.v.i:c pro jcc i : Jiiicril^ci i^lc
to tlit; .".oticc. I iov/cvc", If yc:; !;;vi: :^::y CG;;:;;C.I ;: . ;::c^:^ ;;;U;;i ; ii'.c::1.
ca l l :l;e ?cr^'; So'ctic;: ;. ; 217/7G.'!-»"7ii2. ;v1:fiiii :wc.nty-or.o [2l)\J.:.y..

c:t ^ulifiii c:cii to the :r:.nA, i i f v1 : lon
rou ,1 t-c nor o;>; : -j.'. :crf to re;;;c;:d
V(rK:r..j tc :."o ^J;::'o:i: be low , o"

= cr;r.{t ^oc:1c::, OJ-.'^lon of Und f'o i 1 1:: (or. CG:i::-oi (?'••',}

The pcrai'C a p p i f c a t f o n , Kfiic.'1. ; : ';;c;;:'f:cd ieic1.;. :': rV" r. prujcr.: Jo:r.:-:'ic:i .'. ': ^nc ;;o;:i.:: ,;:" ;::!: pr..;^.

S4C3 Lindenv/cod

Rockfora, i ! ! :nois 51109

PI-:R.MFT

Stream

!_;.-.;.'

%•);.; X'.'.r.T;-":

:;-c:.--:b Ic )

'^ Of i

;; OK Pi;OJt;CT: (KOI- n;;;:;:;3ic -,•/.: 1-1,: jC:-e;:::: .'.p:ii Iv-i-^.ii, :c:o r-cvc:".; :x:o.

Extend post-cJosure care plan c.nc' cost estimate from five years to

Fi f teen



County Board Chairman
ThomasvCurrier- •
Winnebago County Courthouse
400 West State Street,
Rockford, II. 51101

Sep:a-r,:r 22

To E OrYfcii l : . ;;IK; .i^ Ci';i::cn;':

The purpose of tM: notice i: to 1nfo;-i you :.':,-. t «i pc:-::ii L :.!?;;'-Icitic!: ;;>;: :;cc." =1:̂ 11 sect! :.: ";:c •?.?.'>.. D lv f r i
of Land Pollution Control , for a ;oMd v.-;;= ic ;;;-ojccC J.v :c:'i :;cd be lew. Vo;: ,*.rc ;-.c. c.:: ̂ .; :::•:: to ;-c
to '-:lif; not ice, licwcvc:', 1 ^ yci: Jii-.'c ;.:>/ .:o;;-;;:c;-.̂ : , ;; 1 .•:,-.; r: j;;;-,;;; i: Ci-.c::; :';: v/r I L; r.,; ;c C;;o ,\l:;:!',v:: ̂  LJO;CT,V, o
cal l c.'io Pcrs'.i'c SecCi 'c j j i ,-.': ;Jiy/7;J2-o7^C, o'l^r.i;: ;V,'L*;'. !:y-o:ic (?:) c;,-.y;.

H i t r . o t : cr.'.-iron.rcnc;;: ?roccc::o.-. Ac-cr.cy

Spr ing f ie ld , IL 5^/9.;-9^J

. L' .

3403 Lindenv/ood Road

c,tv. Rockford, Illinois 6I1CO .^ i-finneoiu^
V * ^/ ' _ _________ I v V v . K Cj -

,"'!\fiXr7 SUi l -H ' -CSrOfC: VYP;T r/ iCT; J";': TTPI" -.'.'..ST:::

Ocvc i op.'̂ ti!; ___ • L.'.r.rin 11 _J£. _ Ci.::;c;*; 1 .'l;::i' w : ji,-. ; .~^ i'^-j,:. A__
.Opcratfng • ___ L«r.<: T.-ca';::;̂ ;'. t • ___ ji^^.i-^iL:: ' ' ____
Supplc^cntol • _v__ T:'C;:J r'or 5:^^: on _„.... Spc^::;.: (:!,or,-:\ ?.::?. :\:i,;̂ ; ____
Tr.injfcr Trc.'. L::;i:;:: ?:.c i i i ty ic::io ^i-iis-i: (c:-:. p;;':;̂ :.: .Mile) ___

ft OF PiJOJiTCr; (; ;or .1:::! i i p i c ^-:,v =:;-;;..-:: o : :p: : ca :-;».T; . ;^o ro/e:-:: ;;;,'.:./

pos t -c losure care p ian anc/ cost es t imate from r'ive yccrs 10 t:iie rgq^:re'd

en yea rs .



.Martha-. Summer Lott" •/
•Village' Clerk of New Mil ford
7354 Rydberg Road
•Rockford, I l l i n o i s 61109

To Sleeted al: i;i:d Concr.-rr.r.;; Ci ti ::e:;;':

The p u r i i o s c cf tin: nc: !cc J; to i n f o : ^ : yot: "h.;!;
of L a / i d P o U u t i ' c n C o n t r o l , for ^ i O i i L ; v.-iits prcjcc ' : ,-jr::^.-i ^cd ! ; c )u \ ; . Vo-.:
to C h f ; i i & : - ; c c . h o w c v c : - , if yc» !:.v/c ^;:y cci:-:!.;r. := . ,:;.:.:;<; r.-.:^.::U C.'-.c.-;: t;i w:-
c u l l ':hc PcnnU Sec t ion .: t 2;7/7S.?-C/ aC , n-:c:: ifi Lw»:r.:y-o-o ( 2: ; 'd.'.y: .

"— ; ' T ' r . o : ' : Er .v i :M:-,;::C". c.i • fro cc-c :: o- A-}C::cy
P,::-:;i!^ i,;;:-;*-,;!. C i v f ; - ; ; n cf S.^n:! f o l l u t l c : : Cc;;;i":r (?:;•

.... S403 Lindenv.'ooc r«.

CUy: __ Rockfcrd, 1 1 1 i n o i s 6i 109

.-o;Kj i
T r a n s f e r

3cr:o j c b r i = ( Inc I .. p'-1 irc;c MJ 1 c ;

rO,'( OK ^CJCCT: ( f ; j ; - sii: • 11 f; I c i-;.u:c ;t.-c.-..:: c p j i i i c i i i o r . : , =co r eve r se j ; ^ o . y

post-ciosurg c^re pidn and cost estimate from f:vt ye^rs tj :;ic recuirecJ
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2 % " ' I l l i n o i s Er.vii-or.^or.1:;;! ?;v^cc:ior. A-c-cy . i ' . O , ;^;.; :G? .7u . S^;;;-^, if, Gr /O-i^r /o

Honorable Joyce Holmberg
:' -. Q2S North Main Street,
•;':;.Rockfo.rd;,ininois 6L103

cf 26, i990

To E l e c t e d Of f i c ia l : ;-r.d C o n c c r - c d C i t i z e n s :

The purpose of t h i s n o c i c o is :.c, ' r-fo:^; yoc :!'..: t .: ;:c;-::n : ;.pn! :,:o '::o:: ,v.; been j;;^,:i{ ';':cd ^c I;;: I^V-., DV/1: ic;i
of Lar.d Po l lu t ion Con t ro l , T'G;- i s o l i d K,-.;:C p ; -a ;cc t d e s c r i b e e bc i iw. V O L : >iro JIG; G:;! i.j.itcc! CG :-c:|)o;ici
to t h f ; n o t i c e , hav.-cvcr. if yci;i !;ivc <.M-y co:::;ic:'.:; , p'c.-.:o ;;:l;;::i': :.':>:::: ;';: w"! Ui.-..; :c :r.j ;.-drL-:: bcio'.. ', o;'

'ca lie Permit Section a: 2:7/";d2-C/'52, ;vi::'.:.-. L-.-/o;i':y-or,c (21) d,:ys.

Pc;*;:i It ice '-' 0:1, ;;; v ' : i on o;-' L;,;:;! Po I '.;; U i o:-. Co:; ;rc '. ; i-TM }
22GG C:u.':'c':i": 1 iio.'.J, i ' .O. iiax I'J^yu
Sprinij1 f * c K;, ^L

The pd;~;(C ijjp 1 icu 11 on . iv.'vicii i; i;;1^:; £i r'icii bc'io'..', i -j foi' r. , ; ; '0jcc- c;c:c:" ' ; ;c^ .';: L.'".,: :;.^!

Si te ,viii;ic: p^ce' ' ^ Land'7: M -Wi nneo/ino Hec I;:ni^'cra^c j (:£:Vi}: _2 C ^ 3 0 3_ C

Addrc;;: 840^ Lina'enwocd Road

Ciey. Rockford, Il l inois 61109

R H t r sun«rssro«: r.'f1;" ~/.f::i.r

Transfc: '
.-c Clt i r .QC
s te S t r e a m

Trc.'. -ici:'; r.n:i" ' ••
5Cc;-j(.!C
I;'.ci:u-r-;':o;'
Cc--.pc:;i;;-]
Ju:cyci i:trj/rcr •;::;:. '

C^:cr.-l >'.:::;: c i ».-. 1 ^cf;:::

ye.r,o Dcari:; (c:-:. ;:i: "rr:;.: i.-iU: ;
Oc.-!0 Gc^ ; - - ; : ( I r .c ' : . pu ;rc: c : bi c
LJscc v ' i : •

fxtcnd post-closure c^r£ pU.'i end cost estimate from five years Co the req^:rj(

i fteen
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217/782-6762 ~~~

Refer to: 2018080001 — Winnebago County
Page l ' s Pi t/Wi nnebago Reclamation Services
Permit No. 1972-24
Supplemental Permit No. 1989-125-SF
Log Mo. 1989-125
Permi t Fi le

August '25, 1989

W i n n e b a g o Rec l ama t ion Service , Inc.
Attn: John D. L ich ty , L a n d f i l l Manager
Post O f f i c e Box 2071
Loves P a r k , I l l i n o i s 61130

Dear Nr. Li chty :

Supplementa l permit is hereby granted to Winnebago Reclamat ion Services , Inc.
to modify PageVs Pit L a n d f i l l ' s closure/post-closura care p l an all in
accordance with the p l a n s you prepared. F inal p l a n s , spec i f i c a t i ons ,
application and supporting documents as submitted and approved shal l
constitute part of this permit and are ident i f ied on the records of the
I l l i no i s Environmental Protection Agency, D iv i s i on of Land Pol lut ion Control
by the permit number(s ) and log number(s ) designated in the heading above.

Specif ical ly , Supplemental Permit No. 1989-125-SP approves revised cost
estimates for closure/post-closure care. These revised cost estimates total
$282,704.00.

The permit is issued subject to the standard condit ions attached hereto and
incorporated h e r e i n by reference , and f u r t h e r sub jec t to the f o l l o w i n g spec ia l
cond i t i ons :

1. The closure/post c losure care p l a n app roved by P e r m i t No. 1987-06Q-SP is
hereby m o d i f i e d to i n c l u d e the cost e s t ima tes c o n t a i n e d in the a p p l i a t i o n
for Permit Mo. 1989-125-SP.

2. The opera tor s h a l l n o t i f y the Agency w i t h i n 30 days a f t e r r e c e i v i n g the
f i n a l volume of v/aste.

3. The operator shall in i t i a te implementat ion of the closure p l an wi th in 30
days after the site receives its f ina l volume of waste.

4. The operator shall not f i l e any app l i ca t ion to modi fy the closure p l an
less than 180 days pr ior to receipt of the f ina l volume of waste.



I l l i no i s E n v i r o n m e n t a l Protect ion Agency • P. 0. Box 19276. S p r i n g f i e l d . IL 62794-9276
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5. F i n a n c i a l a s surance s h a l l be m a i n t a i n e d by the operator in accordance wi th
35 111. Adm. Code, Subti t le G, Part 807, Subpar t F in an amount equal to
the cur ren t cost e s t ima te for c losure and post -c losure care.

The sum of the current cost estimates for c losure and post-closure care is
$282,704.00. F i n a n c i a l a s s u r a n c e is c u r r e n t l y p r o v i d e d by a two
I r r evocab le S tandby Letters of Credi t — Mo. 1044 i s s u e d by F i r s t N a t i o n a l
Bank of Rockford, I l l i n o i s for $100,000 and Mo. 54858 issued by Bank One
of M i l w a u k e e , W i s c o n s i n for $211,962.00. T h u s , the total amoun t of
f i n a n c i a l assurance i s $311,962.00, wh ich exceeds the cu r ren t cost
estimates.

6. Groundwater qua l i t y records s h a l l be m a i n t a i n e d at the o f f i c e of the s i te
operator and s h a l l be reviewed quarter ly. A groundwate r qua l i t y report
s h a l l be s u b m i t t e d q u a r t e r l y . I f the owne r /ope ra to r or the A g e n c y ' s
D i v i s i o n of Land P o l l u t i o n Control de te rmines that adverse t rends are
d e v e l o p i n g , f u r t he r i n v e s t i g a t i o n is to be performed. If cor rec t ive
act ion becomes necessary, a p l an is to be developed by the oeprator and
s u b m i t t e d to the Pe rmi t Sect ion, D i v i s i o n of L a n d P o l l u t i o n Cont ro l for
approva l .

7. The owner and operator s h a l l moni tor gas , water and s e t t l i ng at the
comple ted site for a p e r i o d of 5 years a f t e r the s i te is c losed and s h a l l
take whatever r emed ia l ac t ion is necessary to abate any ga s , water or
settling problems which appear dur ing that t ime. Post-closure groundwater
m o n i t o r i n g s h a l l be conducted and reported to the Aency on a qua r t e r l y
bas i s for 5 years for the m o n i t o r i n g w e l l s and parameters i d e n t i f i e d in
Attachment A of Permit Mo. 1989-027-SP.

8. The operator s h a l l n o t i f y the Agency w h e n the s i te has been c losed in
accordance with the approved closure p l an u t i l i z i n g the Agency 's Closure
A f f i d a v i t Reques t Form.

9. Specia l wastes rece ived at the site for recovery s h a l l be t ranspor ted to
t he f a c i l i t y u t i l i z i n g t he A g e n c y ' s s u p p l e m e n t a l p e r m i t system and
mam" fest system.

10. Specia l wastes generated at the si te for d i s p o s a l , storage, i n c i n e r a t i o n
or f u r t h e r t rea tment elsewhere s h a l l be t ranspor ted to the r e c e i v i n g
f a c i l i t y u t i l i z i n g the A g e n c y ' s supp lemen ta l pe rmi t system and m a n i f e s t
system.

11. T h i s permi t is sub jec t to rev iew and m o d i f i c a t i o n by the Agency as deemed
necessary to f u l f i l l the i n t e n t and purpose of the E n v i r o n m e n t a l
Protection Act, and all app l i cab l e environmental rules and regula t ions .



I l l inois E n v i r o n m e n t a l P ro tec t ion Agency • i>. O. Box 19276, Spr ingi idd, IL 62794-9276

Page 3

12. This permit is i s sued with the expressed unde r s t and ing that no process
discharge to Waters of the State or to a s an i t a ry sewer vri 11 occur f rom .
these f a c i l i t i e s . I f such d i scharge occurs , a d d i t i o n a l or a l te rna te
f a c i l i t i e s s h a l l be provided . The cons t ruc t ion of such a d d i t i o n a l or
alternate fac i l i t ies may not be started u n t i l a permit for their
cons t ruc t ion has been i s s u e d by the Agency.

13. The Agency reserves the r ight to requi re the i n s t a l l a t i o n and m o n i t o r i n g
of a ground water mon i to r ing system, to requi re ana lyses for ce r t a in
parameters and to alter parameters as necessary to f u l f i l l the in tent and
purpose of the E n v i r o n m e n t a l Protection Act.

14. Any m o d i f i c a t i o n to the f ac i l i t y sha l l be the subject of an a p p l i c a t i o n
for supplementa l permit for site m o d i f i c a t i o n submi t t ed to th is Agency.

15." Permittee sha l l not i fy the Agency of any changes from the i n f o r m a t i o n
submitted to the Agency in its app l i ca t ion for a developmental and
operating permit for th is site. Permittee sha l l no t i fy the Agency of any
changes in the names or addresses of both beneficial and legal
ti t leholders to the herein-permit ted site. Such n o t i f i c a t i o n shal l be
made in w r i t i n g w i t h i n f i f t e e n (15 ) days of such change and s h a l l i n c l u d e
the name or names of any par t ies in interest and the address of thei r
place of abode; or, if a corpora t ion , the name and address of its
regi stered agent.

16. Permittee shall no t i fy the Agency of any changes from the i n f o r m a t i o n
submit ted to the Agency in its a p p l i c a t i o n for a Development and Opera t ing
permit for this site. Permittee shall notify the Agency of any changes in
the names or addresses of both bene f i c i a l and legal t i t leholders to the
herein-permit ted site. Such n o t i f i c a t i o n shal l be made in wr i t i ng w i t h i n
f i f t e e n (15) days of such change and sha l l i n l c u d e the name or names of
any part ies in interest and the address of the i r p lace of abode; or, if a
corpora t ion , the name and address of its registered agent .

17.' Site sur face d r a i n a g e , d u r i n g deve lopmen t , d u r i n g ope ra t i on and a f te r the
site is c losed, sha l l be such that no adverse e f fec t s are e n c o u n t e r e d by
adjacent property owners.

18. The best a v a i l a b l e technology ( m u f f l e r s , be mis and other sound s h i e l d i n g
d e v i c e s ) s h a l l be employed to m i n i m i z e e q u i p m e n t noise i m p a c t s on proper ty
adjacent to the site d u r i n g both deve lopment and o p e r a t i o n .

Except as m o d i f i e d in the above documen t s , the s i te s h a l l be developed and
operated in accordance wi th the terms and c o n d i t i o n s of P e r m i t Mo. 1972-24
A o r i l 7 , 1972 and anv s u n n l p r n e n t a l nenni f .^ i ^ u p r l to t h i s
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The original and two (2) copies of all cert i f icat ions, logs or reports and
three (3} copies of groundwater monitoring chemical analysis forms which are
required to be submitted to the Agency by the permittee should be mailed to
the following address:

Illinois Environmental Protection Agency
Compliance Section
Technical Compliance Unit
Division of Land Pollution Control -- £24
2200 Churchill Road
Post Office Box 19276
Springfield', Illinois 62794-9276

Very trtdy yours,

frence~w.' tasce#, H.L.), fiafiager
^ermit Section
Division of Land Pollution Control

LWE:CL:cec/2849k,56-59

cc: Rockford Region
Compliance Section
Division File



CONDIT IONS FOR COHSTRUCTIOH/OeYILOPf^KT P E R M I T S
ISSUED BY THE ILLINOIS EHY IROWtffMTAL PROTICTIOW

July \ , 1979

Th* I l l ino is Environsan tal Protect ion Act (Il l inois Ravlsad Statutes,
Chapter 1 1 1 - 1 / 2 , S«ct1on 1039) grants the EnvirenisantAl Protect ion Agency
authority to Impose conditions on p^rsrits which U Issues.

st4n<iflrd ccndl'lons shall apply to all psraltj which the Agency
i s s u e s for construction or d*v«lopB»nt proj«cts sfclch require ptnrlts
unrf«r th« Divisions of aatar Pollution Control, A1r Pollution Cantro! ,
Publl-c fcUtar Supplies, and L»d and !*o1 sa ?ollut1ofl CcntroT . Social
coodltfons s*y a lso b* 1»po*«d by tftt separata divlslcfls. 1n addition to

sUndard conditions.

Unless this panrft has b«*fi *xtsndad or 1t hw b«n vblrtad by a
Issued p«na1tt this ptralt win «xp1r« two ysars aftar d*t* of
fssutnc* unl«s$ construction or dav*lopaant oo thlj 5»~oj«ct has
started oo or prior to that

Tha construction or dsvtlopwnt of fadl 1 t1«s covcr«d by this p*ral t
shall b« nVy>« 1rv conpl Unct with appl icable provisions of Fao«r4l
lairs and rt^ulatlofts, the Illinois ErtYiro?is»flUl Protection Act, and
Pulei and togulatlons a<topt*<l by the Illinois Pollution Control

Th«rt shall K« no rttv1at1o?« froa the approved plans and
speci f icat ions unltss a wr1 ttan r^uwt for KxMfication of the

along with plans and 3p«c1 f1cat1ons as r^rip^, shall have
sufe«1tt*d to tfc* A^vcy wid a suppl®*»flt5l wrlttsn p«rsr1 1 I

The perwl ttM shall allow any agent duly authorized by the Agancy
upon the prosecution of crt^afitial s:

to entar at reaso^Abla tisss tft« peraltt^Q's. prearl ses whars
actual or potfiMtlal Qfflwsat, ssrissl^ or nolsa so^rxes trtt
locate of *̂P« as^ activity 1s ts &@ ess îctî  pursuant to
th is p*nrft.

h. to fcflv* accws te saci copy at r^ascfl-fi&l® tissa ^y records
to N» ie?t tw<fear ttw tansss and condltlcn* of this

to ii^^ct at roascfl^lQ tlsas, including firing any hoyrs of
operation of fr^ulpB^flt ccMtruct^d or op^ratad un^r this
p«n*1tt sucH e^vl^^ftt or s>a1t5r1n<a satftctfolocy OP

ro b« kept, w«^, op^-stoJ,, calibratatf and



d. to oo ta in and ^emov? 4 : r e a s o n a b l e c i oss s a m p l e s o f any
d' scnasne or em ss i on of p o l l u t a n t s .

» . 10 entsr at reasonab le t imes and u t l l l z a any photographic,
recording, t e s t i n g , monitor ing or other equ1po*fit for the
ourpose of p rese rv ing , t e s t i n g , mon i to r ing , or recording jny
ac t iv i t y , discharge, or emission authorized by this p«rm1t.

5. The issuance of th is psrwit:

a. shj l l not b« considered as in any ssannar a f fec t ing the t i t l e of
the premises upon trfiich tha p«r*iitt«d fac i l i t i es ara to be
1 oca tad;

oi>«s not r*l*«s» th« p*rs1tt*t froa *ny liability
person OP property caussd by or resulting froa tft« comtruction,
«*1nt»fwnc«, or operation of th« proposed

cJoes not r e l e a s e th« p«r*iitt«« frocs ccsapliancft with
applicable statutes and regulations of the Un1t*d SUtas, of tne

of I l l inois, or vlttt ippllcablo local lews, crdlnancas and

cto«s not tais into coml 6jpat1on or attest to th« structural
stabil i ty of any units or p^rts of

e. in no aanpwr iopHos or su55«ts that tft« A§«flcy (or its
of f icsrs, ac^nts or eaployesa) assissss any 1 lenity, directly
or incHr»ctly, for &r.y loss du« to da^9B, insullctlon,

, or operation of tft« proposed c^uipsBe-nt or f a c i l i t y .

5. Unless a joint coflstr^ctlon/oparatlofl ptrsri t has &€«n issued, «
p«r«1t for operating sftall b« cfetalRad fr®i tfc« A^«ncy bQfor« tfie
fac i l i ty or equipsrsnt covsre<i by this parsrlt Is placed into opsrtt ion

7 Th«s« stindir^ conditions shall prevail unless »od1ff«d by special
conctf t ions .

rh« Agency &y flls a cossplalot trltft the So-ard for sDdl ?i cation,
leR of a p^rsr! t:

upon d1scov^7 tfcat tfi« p^rs^t appHcatlofl
, alslnforsatloa or f al sa statwtjnts or

/acts wsrs not ^t lsc los*d; or

ut>e# finding tftat any standard or sp*c1aV condition* ?i*v
or

iir. AcC o? *ny
Pulo or ff$£u1at1cfi eff«ct1v« tftereundar as a r^^ul t of the
construction or c^vglopEant authorized by this

7 - 7 9
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.eciarnation
Service, Inc.

/>O. Box 2071
Loves Park, Illinois 61130

Office: 815/877-9561
Landfill: 815/874-7375

June 23, 1989

Illinois Environmental Protection Agency
Division of Land Pollution Control #24
Permit Section
2200 Churchill Road
Springfield, IL 62706

Re: Log #1989-125

Site: 208080001

Attention: Chris Liebman

Dear Chris:

I have enclosed our revision of the Closure/Post-Closure Care Cost estimate
for our Pagel's Landfill site. Please include this with the permit applica
tion already submitted. If you have any further qu^tions please feel free
to call me at 815-874-4806.

Sincerely,

John D. Lichty
/Manager
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C L O S U R E / P O S T - C L O S U R E A P P L I C A T I O N
N O N - H A Z A R D O U S F A C I L I T I E S

P a g e l ' s L a n d f i l l Site #2018080001
Rockford
Wi n n e b a g o County

1 . T h i s i s a d i s p o s a l u n i t .

A t o p o g r a p h i c map of the s i t e has been p r o v i d e d .

2. Yes, the i n t e r i m f o r m u l a was p r e v i o u s l y used to prepare
a cost estimate and p r o v i d e f i n a n c i a l assurance.

C o p i e s of the documents p r e v i o u s l y submitted h a v e been
e n c l o s e d in attachment A.

3. Y e s , t h i s p l a n does i n c l u d e the e n t i r e s i t e .

4. a. T h i s is not a notice of closure.

b. Yes, t h i s is a b i e n n i a l r e v i s i o n of the closure and
p o s t - c l o s u r e cost estimates. The d e t a i l s of t h i s
r e v i s i o n are e n c l o s e d in a t t a c h m e n t 8.

c. No

5. Y e s , pos t - c l o s u r e care v / i l l c o n t i n u e for 5 years after
c e r t i f i c a t i o n of c l o s u r e .

6. A t o p o g r a p h i c map is enclosed w h i c h c l e a r l y shows the
f o l l o w i n g areas :

A. Areas w h i c h have had f i n a l cover a p p l i e d for more
than 3 years.

8. Areas w h i c h h a v e had f i n a l cover in p l a c e for l e s s
than 3 years .

C . Areas currently p e r m i t t e d , w h i c h w i l l r e q u i r e f i n a l
cover.

7 . A. The area w h i c h has had f i n a l cover for more than 3
years was covered and seeded prior to 1985. T h i s
area c o n s i s t s of a p p r o x i m a t e l y 13,75 acres. The
a v e r a g e depth of refuse in t h i s area is a p p r o x i m a t e l y
45 feet.

B. The area w h i c h has had f i n a l cover for l e s s than 3
years was covered in 1986 and 1937. T h i s area
c o n s i s t s of a p p r o x i m a t e l y 10.5 acres. The a v e r a g e
d e p t h of refuse in t h i s area is 45 feet.
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C. The date that the area w h i c h is c u r r e n t l y p e r m i t t e d
and b e i n g f i l l e d a t t h i s t i m e cannot be determined
at t h i s time. T h i s area c o n s i s t s of a p p r o x i m a t e l y
22.2 acres. The average d e p t h of refuse in t h i s
area has not yet been d e t e r m i n e d .

8. A. F i n a l cover m a t e r i a l w i l l be o b t a i n e d from "a borrow area
a d j a c e n t to the s i t e . The m a t e r i a l used for f i n a l
cover w i l l b e c l a y .

B. The cap w i l l be covered with 2 feet of c l a y w h i c h
w i l l b e p l a c e d and compacted in l i f t s to i n s u r e
d e n s i t y of 80% of proctor. A n u c l e a r d e n s i t y t e s t i n g
m a c h i n e w i l l be used to i n s u r e t h i s d e n s i t y . An
a d d i t i o n a l 4 inches of t o p s o i l w i l l be p l a c e d on
top of the clay to p r o v i d e a v e g e t a t i v e cover layer.

C. Testing of the cap w i l l be c e r t i f i e d by a p r o f e s s i o n a l
e n g i n e e r to insure the d e s i g n specifications have
been met .

D. Record keeping w i l l be done in house.

E. 4 i n c h e s of t o p s o i l w i l l be p l a c e d on top of the
compacted layer of f i n a l cover. Topsoil is a v a i l a b l e
from si t e s adjacent to the l a n d f i l l property.

F. The depth of the v e g e t a t i v e layer w i l l be 4 i n c h e s .
The t o p s o i l used w i l l p r o v i d e adequate m o i s t u r e for
grass and a l f a l f a . , prevent penetration into the
compacted l a y e r , and support the s p e c i e s p l a n t e d
w ithout continued m a i n t e n a n c e due to our past exper- -
i ence .

G. An e l a b o r a t e gas e x t r a c t i o n system has been i n s t a l l e c !
as per supplemental permit for gas extraction system
in 1985.

H. The entire site is h i g h e r than i t s 1 s u r r o u n d i n g a r e a ,
therefore not p e r m i t t i n g run-on of any k i n d .

I. The enclosed topographic map shows the run-off.

J. In the case of premature c l o s u r e we w o u l d :

aj a p p l y a 2' compacted f i n a l cover l a y e r to the
e n t i r e area that has not been f i n a l covered;

b) p l a c e a 4" layer of v e g e t a t i v e s u p p o r t i n g t o p s o i l ;

c) seed the a r e a .
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K. We w o u l d not accept wastes d u r i n g c 1 osure/post -c 1 osure.

L. The entire site is presently a b o v e the s u r r o u n d i n g
n a t u r a l ground l e v e l .

M. S c h e d u l e of c l o s u r e a c t i v i t i e s :

1 . Notify the I.E.P.A. the date the last load of
waste is accepted .

2 . W i t h i n 30 days of clo s u r e we would b e g i n to:

a) cover the c u r r e n t l y permitted area w i t h 2 '
of compacted c l a y ;

b) p l a c e a 4" layer of v e g e t a t i v e s u p p o r t i n g
topso i 1 ;

c} seed the entire area.

9. This section does not apply to our site.

10. Post-closure care w i l l be p r o v i d e d for 5 years.

1 1 . T h e site w i l l b e monitored f o r s u b s i d e n c e , cracks,
erosion, e s t a b l i s h m e n t of v e g e t a t i o n and gas m i g r a t i o n
on a frequency of no greater than every 3 months.
However, employees m a i n t a i n i n g the gas extraction
system and the leachate extraction system would p r o b a b l y .
note any of the above before a q u a r t e r l y i n s p e c t i o n .

12. A q u a l i f i e d person w i l l determine if any of the p r o b l e m s -
w o u l d become a v i o l a t i o n of EPA r e g u l a t i o n s . This person
w i l l move q u i c k l y to i m p l e m e n t the a c t i o n to correct any
prob1 ems.

13. The f o l l o w i n g a c t i o n w i l l be taken to correct any p r o b l e m s :

a) Cracks - f i l l with d i r t , compact, and reseed;

b) Erosion - f i l l w i t h d i r t , compact, seed and s t a b i l i z e
with m u l c h or e x c e l s i o r if necessary;

c) V e g e t a t i o n - t i l l a r e a , f e r t i l i z e and reseed;

d) Gas M i g r a t i o n - t h i s s i t e has an e x t e n s i v e gas
e x t r a t i o n system that is o n - l i n e 24 hours a day,
7 days a week to p r e v e n t any m i g r a t i o n .

14. The f o l l o w i n g i s the p o s t - c l o s u r e g r o u n d water m o n i t o r i n g
p rog ram :

A. The t o p o g r a p h i c map shows the l o c a t i o n of the m o n i t o r -
i n g p o i n t s .
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B. We w o u l d c o n t i n u e to m o n i t o r the p a r a m e t e r s set forth
in the present m o n i t o r i n g p r o g r a m .

C . W e l l s w i l i b e m o n i t o r e d q u a r t e r l y .

0. Background l e v e l s w o u l d be used to d e t e r m i n e whether
the s i t e is i m p a c t i n g g r o u n d w a t e r .

E. If the s i t e was found to be i m p a c t i n g groundwater we
wou 1 d :

Use a consultant to study the p r o b l e m and make a
recommendat i on .

15. Site i n s p e c t i o n s w i l l be documented and kept on f i l e at
the l a n d f i l l office. Date of i n s p e c t i o n , any p r o b l e m s
found, a n d c o r r e c t i v e action taken w i l l b e i n c l u d e d i n
the report.

16. The site has a cyclone fence with barbed'' wi re, and locked
gates to prevent unauthorized entry,

17. Closure Cost Estimates:

A. Cost to o b t a i n , p l a c e , compact, and grade c l a y cover:

71,632 c u b i c yds. x $2.45 per yard = $175,499

B. Cost for C e r t i f i e d Professional Engineer to i n s p e c t
and cert i fy cover :

$2,000

C. Cost to o b t a i n , move and p l a c e v e g e t a t i v e l a y e r :

1 1 , 8 1 9 c u b i c yds. x $4.45 per yard = $52,595

D. Gas extraction and m o n i t o r i n g system is a l r e a d y
insta1 led.

' No Cost

E. Run-on and run-off measures are i n c i d e n t a l to g r a d i n g
costs .

F. Cost to f e r t i l i z e and seed:

22.2 acres x $1,000 per acre - $22,200

G. Cost for e n g i n e e r to certify c l o s u r e :

$1 ,000

Total - $253,29^
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9. P o s t - C l o s u r e Cost E s t i m a t e s :

A. Cost for i n s p e c t i o n and record k e e p i n g for s u b s i d e n c e
c r a c k s , e r o s i o n , e s t a b l i s h m e n t of v e g e t a t i o n and gas
m i g r a t i o n wou L d be:

$200 per v i s i t , 4 v i s i t s per year, for 5 years (20
v i s i t s )

. $200 x 20 = $4 ,000

B. The estimated frequency and cost of r e p a i r i n g any
p r o b l e m s d i s c o v e r e d would be:

We would a n t i c i p a t e h a v i n g to correct some p r o b l e m s
each s p r i n g to an estimated 4,000 square feet.

4,000 sq. ft. x .25£ per sq. ft. = $1,000
x 5 years = $5,000

C. Costs to m o n i t o r g r o u n d w a t e r w o u l d be as f o l l o w s :

Labor - $120 per quarter x 20 = $2,400
Lab Fees - $188 per quarter x 20 = $3,763

Total = $6,163

D. Cost to review groundwater data and asses impact
wouId be :

$1,000 per year x 5 years = $5,00-3

E. Costs of record k e e p i n g for groundwater. data would be:

$10 per year x 5 years = $50

F. Cost of a n n u a l mowing of the site w o u l d be:

$840 per year x 5 years = $4,200

H. Cost to m a i n t a i n a gas control system w o u l d be:

$1,000 per year x 5 years .= $5,000

Post-Closure Cost Total = $ 29,410
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Winnebago
amation[

Q ̂  v-
OtSI

Loves Park, Illinois 61130
^ office: S 15/8 7 7-9561

1C. ^/;<tf///.- 815/874-7375

C L O S U R E / P O S T - C L O S U R E A P P L I C A T I O N

NAME OF S I T E : PAGEL PIT

STATE 10 //: 1972-24

F a c i l i t i e s i n c l u d e d i n c l o s u r e p l a n {check a l l w h i c h a r e
a p p l i c a b l e ) ;

D i s p o s a l U n i t ( s ) X
I n d e f i n i t e Storage U n i t ( s ) _ _
T r e a t m e n t U r i i t ( s ) __
Storage U n i t ( s ) __

Map Enc losed

2 . Was the i n t e r i m f o r m u l a of S e c t i o n 307.624 p r e v i o u s l y used to
p r e p a r e a cost e s t i m a t e a n d p r o v i d e ; f i n a n c i a l a s s u r a n c e ?
X ye s __ No

3. Does the s u b m i t t e d c l o s u r e p l a n , p o s t - c l o s u r e care p l a n a n d
cost e s t i m a t e s i n c l u d e a l l f a c i l i t i e s that were p r e v i o u s l y
covered by the i n t e r i m f o r m u l a ? __ yes X No

We are c o n c e n t r a t i n g on P a g e l Pit r i g h t now.

4a. Is t h i s a n o t i c e of c l o s u r e __ Yes X No

b. Is t h i s a b i e n n i a l r e v i s i o n of the c l o s u r e and p o s t - c l o s u r e
cost e s t i m a t e s as r e q u i r e d by Section 807.623? __ yes. X No

c . Is t h i s a r e v i s e d c l o s u r e / p o s t c l o s u r e p l a n and cost e s t i m a t e ?
__ Yes X No

5 . W i l l a n y o f t h e c l o s e d u n i t s r e q u i r e p o s t - c l o s u r e care?
X Yes __ No

P o s t - C l o s u r e care w i l l b e p r o v i d e d for 3 years.

6 . F o r d i s p o s a l u n i t ( s ) p r o v i d e a m a p w h i c h c l e a r l y i n d i c a t e s
t h e f o l l o w i n g a r e a s ( f i n a l cover i s a s d e f i n e d i n 807.305(c)}:
A. E i g h t (8) acres h a v e had f i n a l c o v e r for more than 3 y e a r s .
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0. Three (3) acres h a v e had f i n a l c o v e r for [ess t h a n 3 y e a r s .
C . N i n e ( 9 ) a c r e s c u r r e n t l y p e r m i t t e d w h i c h w i l l r e q u i r e

f i n a l cover.

7. For each a r e a d e s c r i b e d u n der // 6 a b o v e p r o v i d e :
A . E s t i m a t e d d a t e t h a t cover w a s / w i l l b e a p p l i e d :

6a - Prior to 1982 '" .-• '
Gb - 1985
Gc - 1 9 9 1

B . T o t a l A r e a :
Go - 0 A c r e s
6h - 3 Acres
6c - 9 Acres

C. The average depth is 45 feet.

CLOSURE

8. For d i s p o s a l u n i t s p r o v i de a closure p l a n which addresses
t h e f o l l o w i n g :

A. The source of I he m a t e r i a l to be used is on s i t e w i t h the
type of c o v e r to be 2 feet of c l a y and 4 i n c h e s of top s o i l

B . & C . D e s i g n S p e c i f i c a t i o n s ' - A n u c l e a r d e n s i t y t e s t i n g m a c h i n e
w i l l be used to insure 80% of proctor and 4 Inches of top
s o t ! n o n c o m p a c t e d d u r i n g p l a c e m e n t .

0 . T h e record k e e p i n g a n d c e r t i f i c a t i o n w i l l b e i n house.

E . T h e source o f v e g e t a t i v e l a y e r w i l l b e S tate o f I l l i n o i s
a p p r o v e d H i g h w a y seed w i t h crown V e g.

F . T h e t o t a l d e p t h o f t h e v e g e t a t i v e l a y e r w i l l b e 4 i n c h e s ,
w h i c h w i l l p r o v i d e m o i s t u r e f o r grass, prevent p e n e t r a t i o n
i n t o t h e c o v e r a n d support t h e p l a n t e d s p e c i e s - w i t h o u t
c o n t i n u e d m a i n t e n a n c e due to our p a s t e x p e r i e n c e .

G . A n E l a b o r a t e g a s s y s t e m i n s t a l l e d (See S u p p l e m e n t a l P e r m i t
for Gas e x t r a c t i o n Systems - Hay-June 1985)

H. There is no run-on because we are on a h i l l s i t e .

I . T h e e n c l o s e d m a p w i l l show t h e run-off.

J . I n t h e case o f p r e m a t u r e f i n a l c l o s u r e o r t e m p o r a r y s h u t d o w n
we w o u l d i m m e d i a t e l y c over e v e r y t h i n g w i t h 2' feet c o v e r
a n d u s e same p r o c e e d u r e used i n f i n a l c o v e r s t a g e .
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K. No! We w o u l d not a c c e p t w a s t e d u r i n g 'closure/Post C l o s u r e

L. If premature closure occurs before f i l l reaches the sur-
r o u n d i n g m a t e r i a l ground l e v e l w e w o u l d f i l l i n 1 2 i n c h
l i f t s w i t h c l a y t o meet s u r r o u n d i n g n a t u r a l l e v e l .

M . S c h e d u l e o f t h e c l o s u r e a c t i v i t i e s :

1 . P l a c e m e n t o f f i n a l c o ver June thru A ugust 1 9 9 1 .

2 . P l a c e m e n t of v e g e t a t i v e l a y e r Sept. 1 9 9 1 .

3 . S e e d i n g , f e r t i l i z i n g a n d m u l c h i n g s e p t . 1 9 9 1 .

9 . S e c t i o n d o e s n o t a p p l y

POST C L O S U R E

10. P o s t - C l o s u r e care w i l l be p r o v i d e d for 3 ^ears.

1 1 . T h e i n s p e c t i o n program w i l l b e v i s u a l i n s p e c t i o n s q u a r t e r l y
to m o n i t o r for s u b s i d e n c e , c r a c k s , e r o s i o n , and v e g e t a t i o n ,
The gas m i g r a t i o n w i l l be monitored with a methane i n d i c a t o r
q u a r t e r l y .

12. [f d u r i n g i n s p e c t i o n , c r a c k , e r o s i o n or m i g r a t i o n of gas is
discovered we w i l l move i m m e d i a t e l y to correct the problem.

1 3 . T h e c o r r e c t i v e a c t i o n s t h a t w i l l b e taken.

C r a c k - f i l l d i r t a n d re-seed.

E r o s i o n - r e p l a c e a n d s t a b i l i z e w i t h e x c e l s i o r

V e g e t a t i o n - R e - s e e d

G a s M i - g r a t i o n - C > . L e n s i v e - g a s e x t r a c t i o n i n p l a c e t o e l i m i n a t e
m i g r a t i o n .

H. Ground w a t e r m o n i t o r i n g program to tie f o l l o w e d d u r i n g post-
c l o s u r e .

A . E n c l o s e d m a p s h o w i n g l o c a t i o n o f a l l m o n i t o r i n g p o i n t s .

B . C o n t i n u e p r e s e n t p r o g r a m w h i c h i s done q u a r t e r l y .

C. Frequency - Q u a r t e r l y .

D, C r i t e r i a used to d e t e r m i n e w h e t h e r s i t e i s - . i m p a c t i n g ground
w a t e r . B a c k g round l e v e l s .
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E. If s i t e found to be i m p a c t i n g g r o u n d water - a c t i o n t h a t
w o u l d be t a k e n :

W i t h o u r c o n s u l t a n t s s t u d y i n g t h e p r o b l e m a n d then make
a r e a s o n a b t e r e c o m m e n d a t i o n .

15. Record k e e p i n g procedure used to document s i t e i n s p e c t i o n ,
p r o b l e m f o u n d , c o r r e c t i v e a c t i o n t a k e n w i l l b e q u a r t e r l y
r e p o r t s - a copy o n f i l e a t l a n d f i l l o f f i c e .

16. S e c u r i t y m e a s u r e taken is an 8 foot b a r b w i r e fence.

17. Cos t Es t ima t es:

A. Cost to o b t a i n , move and p l a c e the cover

Materia1-29,000 yards x $1.50 per yard - $43,500
Based on c o m p e t i t i v e b i d s i n . t h e area.

B. Cost for i n s p e c t i o n and c e r t i f i c a t i o n " of f i n a l cover:

$2,000 - E n g i n e e r i n g firm to ins p e c t depth and compaction

C. Cost to o b t a i n , move and p l a c e v e g e t a t i v e cover (topsoil)

7200 c u b i c y a r d s x $1.95 per yard - $14,040
Base on c o m p e t i t i v e b i d s in the area.

D. Cost to i n s t a l l gas control system:

E i g h t (8) w e l I s for $8000.
Based o n p r e s e n t cost t o i n s t a l l w i t h o u t s i d e c o n t r a c t o r ,
w e l l s every 150 feet for 1200 feet a r o u n d c i r c u m f e r e n c e .

E. C o s t for run-on and r u n - o f f .

Co ve red in Grad i rig

F. Cost for f e r t i l i z i n g , seeding, and m u l c h i n g the v e g e t a t i v e
l a y e r - $ 1 . 0 0 0 per acre = $9,000
Based on c o m p e t i t i v e b i d s .

G. E n g i n e e r ! it c f i r m to make sure A , 8 , C , 0 , E , F are done -$5,000.

1 8 . F i n a n c i a l a s s u r a n c e o r i g i n a l o n f i l e (copy e n c l o s e d )

P O S T - C L O S U R E COST E S Ft MA_C£S

1 9 . F a c i l i t i e s r e q u i r i n g p o s t - c l o s u r e c a r e .
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20.

0

Cost for f n s p c c t i o n and record k e e p i n g for subsidence,
c r a c k s , e r o s i o n , e s t a b l i s h m e n t o f v e g e t a t i o n a n d
g a s m i g r a t i o n .

3 year cost -12 v i s i t $200.00 per day
x 1 2

"2WO.OO ./

E s t i m a t e f r e q u e n c y and cost of r e p a i r i. rig any p r o b l e m s
once a yea r .

E v e r y S p r i n g E x p e c t m i n o r p r o b l e m s

$ 1000.00 x 3 = $3000.00

Cost to m o n i t o r the groundwater

$300 .00 per q u a r t e r
x_[2_

$3WO.OO

Cost to r e v i e w g r o u n d w a t e r d a t a and assess i m p a c t

1,000 per ye or = 3 years = $3,000.00

E. Cost to r e p a i r a p r o b l e m detected by the groundwater.

$1,000 per years - 3 years = $3,000.00

F. Cost of record k e e p i n g for ground w a t e r d a t a

$10.00 per year - 3 years = $30.00

G. Cost for a n n u a l m o v i n g

500. x 3 = $1500.00

H. Cost to m a i n t a i n gas control system

$1,000 per year - 3 years = $3,000

O r i g i n a l Letter o f C r e d i t o n f i l e (copy a t t a c h e d )

TOTAL- - $97 ,070. 00
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NAME OF O P E R A T O R C h a r l e s J . HowardNAME OF ENGINEER C h a r l e s J . Howard

A D D R E S S OF O P E R A T O R 4 9 2 0 ForestHilis A D D R E S S OF ENGINEER 4920 'Forest Hil ls

Loves Park. JLSm't .- Loves Park, IL611

PHONE NUMBER ( 8 1 5 ) 6 5 4 - 4 7 1 1 PHONE NUMBER ( 8 1 5 ) 6 5 4 - 4 7 1 1

I hereby a f f i rm that all information contained in this Appl icat ion is true and
accurate to the best of my knowledge and belief.

SIGNATURE OF OPERATOR: / /' ("/' _ SIGNATURE OF ENGINEER: /., /'

, Date
C I / / ni. Reg. NC/. c?^/- <r; j ff j

f ^ ~- .
ATTEST: // / //[ / / v- / f f _______ ATTEST: /.

"



Service, Inc.
P.O. Box 2071

Loves Park, Illinois 61130
Office: 815/877-9561

Landfill: 815/874-7375

A p r i 1 1 1 , .1985

Bob C a s t e e l
I l l i n o i s E P A - O L P C // 2 /I
2200 C h u r c h i l l Road
S p r i n g f i e l d , IL 62706 *
Dear Bob:

Enclosed please find cost es t i m a t e s for the f o l l o w i n g sites
and our Letter of C r e d i t .

! . P a g e l Pit I EPA tf 1972-24
2. Rockford Sand & G r a v e l / S o u t h M a i n 112 IEPA // 1981-22DE
3. Rockford Sand & Gravel/South M a i n //I IEPA // 1973-20
4 . N i m t z Quarry ' IEPA // 1973-33

T h i s now b r i n g s us into c o m p l i a n c e and we w i s h to request
the E l i m i n a t i o n cf the L e t t e r of C r e d i t for South M a i n #2
where we only take d i r t .

We A l s o w i s h to lower the L e t t e r of C r e d i t a m o u n t s for
South M a i n //I and N i m t z Quarry. We only take n o n - p u t r e s c i b l e
m a t e r i a l a t these s i t e s .

W e w o u l d l i k e t o p o i n t o u t that there i s n o n - p u t r e s c i b l e
m a t e r i a l b e i n g d u m p e d a i l o v e r t h e area w i t h o u t b e i n g p e r m i t t e d .

If y o u h a v e a n y q u e s t i o n s , p l e a s e contact m e .

S i n c e r e

-c. y, u<
W i n n e b a g o R e c l a m a t i o n S e r v i c e , I n c

C J H / c c
e n c l o s u r e s



(JUST INTIMATES U N D E R THE.RULES FOR N O N - H A Z A R D O U S
WASTE M A N A G E M E N T SITES USING INTERIM FORMULA

[CPA Site No. 2 0 1 0 Q 8 0 0 Q 1

IEPA P e r m i t N o . 1 9 7 2 - 2 4

t . a m e o f S i t c :

Site location: City R o c k f o r d _____________________ Stale j M i n o i s ———— Zip Codc.6il09__

Name of 0Ferator:_J^^^^LACKTOr C O N S T R U C T I O N C O M ' A N V ___________________________

Address: City L O V E S PAKK _____________________ SUUc JILT NO IS Zip Code 6 U 1 1_

Contact Name: ____Ch U C k H o v / a r d ———————————————————————————————————:————————

Phone No.: ( P15 ) 6 5 " "IZM,

Note: An operator may temporarily u t i l i se the formula for preparing a cost estimate to provide f inancial assurance
for closure and post-closure care i n s t e a d of us ing actual closure and post-closure plans. The i n t e r i m forrv.ult i cannot be
u t i l i zed after M a r c h I , 1985. Each opera tor m u s t f i l e an app l i ca t ion to modify the site permit to i n c l u d e closure and
post-closure care pluns and co«t estimate.-:- by Murch 1, 1988.

l.x~" Attach a plot plan wi th d imens ions , to show the fo l lowing :

a. Area of l a n d f i l l p e r m i t t e d ——————±J:————————————————————————————:———:—————— acres;
b. Area of l a n d f i l l closed acid covered w i t h a m i n i m u m 2 feet of cover as of January 1, 1985;
c. Area of landf i l l which has not received final cover as of January 1, 1985; .|
d. Area of l a n d f i l l ant icipated to be used up w i t h i n the next three years. . ;

The following calculations and estimates arc needed to use the formula .

a. AWR: A n n u a l waste received ;it the rule in cubic yards.
' 3 cubic yards

Note: AWR can be ob ta ined from the p e r m i t app l i ca t ion or from the ac tua l waste v o l u m e receipts .

b. AD: Average depth of the landf i l l in feet per year.
f c c t

Note: (i) In case of trcr.ch f i l l method, use the estimated actual depth to be f i l l cd- in per year. If more
than one t r e n c h is to be f i i l c d - i n , then take a weighted average of all the f i l l depths .

( i t ) In case of area f i l l method, use the actual depth to be f i l led-! n per year. When f i l l ing is done at
d i f f e r e n t c t c v o C i o t m , t h e n t ake a weighted average of a l l the f i l l depths.

c. Y: Years expected lo lap?e be tween cessation of app l i ca t i on of cover by the operator and implementat ion
of site dcnn-up by the Agency. Y is assumed to be three years.

years

d. Al: Total area which has received waste but has not received f ina l cover as of January I, 1935.
_____L£~-_fL8__________ acres.

TIi -ncr i* lulhuritrij lo rcyutrr. |.«r.uunl t'i f i l l unit «.-». ".-.1 Sli.luif* I'.HO. ClinfiU-i- Ml 1/2 !'nr« Kr.-i i,fi.i I'lIIMi nnd I '12 1.1. ll.nl U.;. in^rmftOOrt U: *ob(nillfd lo

lli .Ky by nny pcrmm fcndnrtinc a »n«if cjinp.i.ul opcrnlmn. Fiiluri- to pnivjj.. (hiA infor njndon nr fa'.M He udon u( Lli ix infonnn liun max ffiuiL in a ci»il pcniltj- of
not M- cirerd IlO.O'KJ and An idditiminJ civ i l f*-n»Ky no( lu.-ic.-r-d J I.Olio ^<-d.-iv of vinlmiun. anil n l ino .10'. ;o e t cecd Jt.DOn and inipfi»onmrn t up lo one j-eof. Thu forra

fv* • b^-n »pprnve(J b)- Inr Fnrm/ \( « na [rm i-n ( Ccmcr

IL 5 3 2 - 1 307 LPC 1 79 1/05



e. A2: Total area w h i c h w o u l d requi re f i n a l oiKcr a f t e r Y years of u n c o n t r o l l e d opera t ions .

32001
acrc3

f. A3: A ITS r e q u i r i n g f i i i . - i l cover i ti acres.
« ,U + A2 = ( 1 2 . 4 3 ) -j. [ 3 . 0 2 1 5 . 5 0

£j. A'f: Total p e r m i t t e d nri-a w h i c h has not r e ce ived f i n a l cover as of J a n u a r y 1, 1985 =

h. A: Area r e q u i r i n g f i n a l COVI.M- i? the smnl lc - r of the A C 3 I or A('I) - __L.2 • ±8

acrc3,

acres.

i . C 'PA: ( 'usL pt-r aero cjf i - f a c i n ^ f i n a l I -O 'VIM- , f T r a d i n j / , seeding ' and v e n t i n g - . CPA is a s sumed la
bo 55,000/acrc.

j . P: F r a c t i o n of f i n a l cowr expected to r equ i r e subs idence or erosion cont ro l each year. P is
assumed to be O.OT>.

k M : N u - n b e r of m o n i t o r i n g wel l s e x i s t i n g or r e q u i r e d in the permi t . M canaot be less t h a n
three. ' •-,,

I. CE: co::t e s t ima te in di. ' l lars ' ' • • :
;\

^ i C P A J t A ) H- 3 ( C " I ' A K P ' -h G O n i M ) ' . '\
. =•- .:375U(A) H- USiKJM

- 5750C 1 2 . 4 8 ( H- I 8 D O C 3 = 5 $ 7 7 ; 160

years.m. Es t ima ted r e m a i n i n g l i fe of the pe rmi t t ed area of the l a n d f i l l . N u m B c r of i:__^^___
. \ ' • - . : •

n. Year of closure _ —... J_________________________ " L. ; '.'. • ,-;!
;' i

3. Check below the type of mechanism used to provide financial assurance for the above calculated cost estimates
and a t tach the ins t ruments w i t h t h i s fo rm. ' " . - . : : • • : • ' , - !

A m o u n t

Trust Fund
Secur i ty I J u t i d Guarcui te i . - iu^ f a y m r n t i n t o '1'i 'usL F u n d
Surety Bond Guaranteeing Performance
Letter of Credit
Closure Insu rance
Self I n s u r a n c e

The undersigned hereby submi t s the i n t e r i m closure cost estimates and f inanciol assurance i n s t r u m e n t s and cer t i f ies
hat the informat ion submit ted here in is true, correct and current.

Signa ture of Operator

amc
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CLAY SOIL AVAILABILITY CALCULATIONS

LOW PERMEABILITY SOIL REQUIREMENTS

A sufficient amount of low permeability earthen materials is needed for use as final cover for the
existing unit. This will be over and above that which will be used for construction of the previously
permitted expansion area. Calculations are based on a 42.65 acre area for the existing unit.

A. Existing Unit

The existing unit is to be covered with a minimum of 1 ft of compacted earthen material
prior to placement of 3 additional feet of vegetative soil. A value of 1.1 ft was used in
calculations as a safety measure. Slope correction factors were applied as necessary.

1. Sideslopes (33% Slope)

Projected Plan Area = 25.97 acres = 1,131,000 ft2

Thickness = 1.1 ft
Slope Correction = 1.06

Required Volume = (1,131,000 ft2) (1.1 ft) (1.06)7(1 c.y./27 ft3) = 48.800 c.y.

2. Crown f 10% Slope)

Projected Plan Area « 16.68 acres » 727,000 ft2

Thickness = 1.1 ft
Slope Correction = 1.01

Required Volume = (727,000 ft2) (1.1 ft) (1.01)/{1 c.y./27 ft3) = 29.900 c.y.

Summing the above quantities, the minimum amount of low permeability soils
needed for final cover for the existing unit will be approximately 78.700 c.y.

B. Permitted Expansion Area

The previously permitted expansion area (Permit No. 1991-138-LF) will also require low
permeability earthen materials for its bottom liner, sidewall liner, perimeter berm, and cover
material. This required volume was calculated within the Application for Significant
Modification to Permit for a New Expansion Unit, Winnebago Reclamation Service. Inc.
Paael Landfill Facility {April 5, 1991) to be 419,934 c.y.

Attachment 21
Clay Soil Availability Calculations May, 1996



VEGETATIVE SOIL REQUIREMENTS

A. Existing Unit

A 3 ft layer of vegetative soil will be placed above the low permeability layer upon closure
of the existing unit. The amount of vegetative soil required is calculated below.

1. Sideslopes (33% Slope)

Projected Plan Area - 25.97 = 1,131,000 ft2

Thickness = 3.1 ft
Slope Correction = 1.06

Required Volume = (1,131,000 ft2) (3.1 ft) (1.06) (1 c.y./27 ft3) = 137.600 c.v.

2. Crown (10% Slope)

Projected Plan Area = 16.68 acres = 727,000 ft2

Thickness = 3.1 ft
Slope Correction = 1.01

Required Volume = (727,000 ft2) (3.1 ft) (1.01) 1 c.y./27 ft3) = 84.300 c.v.

Summing the above quantities, the minimum amount of clay needed for vegetative soils
will be approximately 221,900 c.y.

B. Permitted Expansion Area

The permitted expansion area will require an additional 147,514 c.y. of vegetative soil.

AVAILABLE SOIL

A. Low Permeability Materials

Using information provided in the Application for Significant Modification to Permit for New
Expansion Unit. Winnebaoo Reclamation Service. Inc. - Paoel Landfill Facility
approximately 462,440 c.y. of tow permeability earthen materials may be excavated from
the permitted expansion area.

Suitable materials also exist in the borrow area west of Killbuck Creek. Soil borings B-1,
B-2, B-3, and B-4, which are provided in the previously mentioned application show an
average depth of clay of 19.5 ft. The area that is west of the floodplain is approximately
22 acres. If it is assumed this average is typical across the borrow area, these 22 acres
could yield 692,120 c.y. of clay. If the entire area were used as a borrow source
(approximately 40 acres), then 1,258,400 c.y. of clay could be obtained. However, since
the total clay that may be obtained from the area south of the existing landfill and outside
the floodplain of the west borrow source totals 1,154.560 c.y., this additional area probably
will not be disturbed.

Attachment 21
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B. Vegetative Soils

Borings in both the permitted expansion area and in the designated borrow areas indicate
that the permitted expansion area may contain an average of 2 ft of silty material and that
the Borrow Area may contain an average of nearly 7 ft of suitable soil. Together, these
areas can provide up to approximately 394.000 c.y. of vegetative soil.

SUMMARY

Low Permeability Soil Requirements

A. Existing Unit

3H:1V Sideslopes
5% Crown Slope

B. Permitted Expansion Area

48,000 c.y.
29.900 c.y.

78.700 c.y.

419.934 c.y.

Overall Total:

Vegetative Soil Requirements

A. Existing Unit

B. Total Permitted Expansion Area

Overall Total:

498.634 c.v.

221,900 c.y.

147.514 c.v.

369.414 c.v.

Available Materials

Available Clay:
Required Clay:

Available Vegetative Soil:
Required Vegetative Soil:

1,154,560 c.y.
498.634 c.v.

655.926 c.y. Surplus

394,000 c.y.
369.414 c.v.

24,586 c.y. Surplus

Attachment 21
Clay Soil Availability Calculations May. 1996
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SITE TRANSPORTATION PLAN

INTRODUCTION

In accordance with 35 IAC 812.108(1), the site transportation plan describes the location of all
roads, descriptions of the types of roads used, and the frequency that roads will be traversed.

The transportation plan for the existing unit at the Page! Landfill Facility will utilize existing off-site
roadways including Illinois 251, U.S. 51, Mulford Road, Baxter Road, and Lindenwood Road. The
impact of landfill traffic on public roads that access the facility has been analyzed by Barton-
Aschman Associates, Inc. for the expansion permit application. This firm is well qualified in the
analysis of traffic impact throughout northern Illinois. Their "Site Traffic Analysis" is included as
Appendix 1.

ON-SITE ROADWAYS

An existing on-site all-weather roadway system provides access to the facility's existing unit. The
main entry roadway intersects Lindenwood Road north of the existing unit and east of an
adjoining proposed resource recovery facility. Fencing with a lockable gate restricts unauthorized
access to the site. Just inside the gate is an existing gate house with a scale. The existing on-
site access road then proceeds along the north and west sides of the site to facilitate access for
landfill ing. It continues around the south side of the unit to access an equipment storage and

maintenance area and provides a service entrance off Lindenwood Road, southwest of the
existing unit. This roadway is asphalt-paved from it's main entry point on Lindenwood Road to
an existing temporary haul road on the west side of the existing unit that provides access to the
current working face. The remainder of the roadway is gravel surfaced.

Another existing temporary roadway extends north-south across the eastern portion of the existing
unit to facilitate leachate collection/transfer. The existing main roadway also provides access to
NRG Technologies, Inc. and the proposed resource recovery facility.

All on-site roadways are depicted on the Site Transportation Plan Map, included in Appendix 2.

Attachment 22 May, 1996
Site Transportation Plan 1



FREQUENCY OF USE

Based upon the included "Site Traffic Analysis" report, it is estimated that between 20 and 100
vehicles arrive and leave NRG and the landfill per day. It is assumed about 75 percent of the
vehicles coming to the landfill may be diverted to the resource recovery facility to deposit their
contents and leave. After removal of recyclables and consolidation into large vehicles, it is further
assumed that on average, about 20 to 25 vehicle loads of waste will be shuttled between the
recovery facility and the working face of the landfill. This will be in addition to about 25 vehicles
whose loads are determined to not be appropriate for resource recovery/processing and would
be directed directly to the working face by gate house personnel.

Although accessible by public roads, an on-site roadway to facilitate more convenient access to
the borrow areas west of Killbuck Creek may be constructed in the future. During final cover
construction, it is estimated an average of about 20 truckloads of borrow soils may be transported
per hour over this roadway.

All roadway usage frequency estimates provided herein are approximate, and actual frequencies
may vary widely from the values indicated.

Attachment^ May. 1996
Site Transportation Plan 2
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Site Traffic Analysis

Attachment 22 MW, 1996
Site Transportation Plan



Barton-Aschman Associates, Inc.

320 Davis Street
Evanston, Illinois 60204-1381
USA

MEMORANDUM TO:

FROM:

DATE:

SUBJECT:

Phone: (708) 491-1000
Fax: (708) 475-6053
Telex: 270258 EXPRSTLX CGO

Gary L. Marzorati
William Charles Limited

Gerald Salzman
Cathy L. Chang
Michael A. Werthmann

June 14, 1990

Site Traffic Analysis for Winnebago Reclamation Landfill
Winnebago County, Illinois

This memorandum summarizes the findings and recommendations of a site traffic analysis
conducted for the proposed expansion of the Winnebago Reclamation Landfill, commonly
referred to as Pagel's Landfill, located in Winnebago County, Illinois. The present site consists
of a 40-acre cell (the actual landfill is referred to as the cell) including several support buildings,
all located on the west side of Lindenwood Road approximately three-fourths of a mile south of
Baxter Road. The construction of a new 31-acre cell, to be located directly south of the present
site, is in the preliminary planning stage. The new 31-acre cell is proposed to replace the
existing cell, which is rapidly nearing its capacity. The landfill operates between 7:00 A.M. and
6:00 P.M. Monday through Friday and 8:00 A.M. and 12:00 noon on Saturdays. The NRG
Technology, Inc. dehydration facility, also located on the site, operates 24 hours a day, 7 days
a week. NRG Technology, Inc., receives an average of 20 deliveries a day, at a rate of approx-
imately one per hour.

The purpose of this study was to evaluate the traffic impacts the landfill expansion would have
on area roadways. In order to complete a thorough evaluation of the traffic impact of the
landfill operation, the following studies and analyses were undertaken:

1. Turning movements counts were conducted at the following intersections on Tuesday,
May 15, 1990 from 7:00 to 10:00 A.M. and 2:00 to 6:00 P.M.

• IL 251 and Baxter Road
• Lindenwood Road and Baxter Road
• U.S. 51 and Baxter Road
• Mulford Road and Baxter Road
• Lindenwood Road and the site access drive

At the intersections of Lindenwood Road and the site access drive, and Lindenwood Road and
Baxter Road, all nonpassenger vehicles (e.g., trucks) were counted separately. Field
observations of the prevailing traffic conditions were also conducted.



2. The government agencies of Rockford, Winnebago County, and the Illinois Department
of Transportation were contacted to obtain current traffic volumes, accident data, and
planned roadway improvements, as well as existing and future land-use plans for the
vicinity of the landfill site.

3. For a one-week period during April 1990, daily truck traffic generated by the landfill
was counted at the entrance drive of the Winnebago Reclamation Landfill. This
information, along with the intersection traffic counts, was utilized in determining the
direction of approach of truck traffic and the volume of traffic the landfill generates on
an average day.

4. Based on the traffic counts, field observations, and existing and future land-use
conditions, the current and future operating characteristics of the roadways were
estimated.

Existing Conditions

Transportation conditions in the site area were inventoried to obtain a data base for projecting
future conditions. Three general components of existing conditions were considered: (1) the
geographical location of the site, (2) the characteristics of the roadways in the site area, and (3)
traffic operations on these roadways.

Site Location

The Winnebago Reclamation Landfill is located on the west side of Lindenwood Road
approximately three-fourths of a mile south of Baxter Road in Winnebago County, Illinois. The
proposed 31-acre cell expansion would be located direcdy south of the existing site and will
employ the same access system and internal circulation that now serves the site. The land-uses
in the area consist of a few residential homes along Lindenwood Road and Baxter Avenue, with
the area mostly dedicated to farms and their fields. Figure 1 schematically illustrates the
location of the site with respect to the area roadnet.

Site Accessibility

The site's accessibility will be governed by the characteristics of the roadways available to
accommodate site-generated traffic movements and the traffic control devices controlling traffic
operations on those roadways. The roadways adjacent to the site are described below.
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IL251 is a major north-south arterial that extends from Rockford south to Peru. In the vicinity
of the site, IL 251 is a four-lane divided roadway.

U.S. Route 51 is a north-south highway extending from Janesville, Wisconsin, south all the way
into the state of Kentucky. At its interchange with Baxter Road, U.S. 51 has a full-diamond
interchange, with its off-ramps stop-sign-controlled at Baxter Road.

Mulford Road is a north-south county road. In the vicinity of the site, Mulford Road is a two-
lane roadway that is stop-sign-controlled at its intersection with Baxter Road.

Baxter Road is an east-west county road extending from Friday Road east to Shirley Road.
Baxter Road has a two-lane cross section and is stop-sign-controlled at its intersection with
IL251.

Lindenwood Road is a north-south county road. It has a two-lane cross section and is stop-sign-
controlled at its intersection with Baxter Road.

The access drive to the landfill is presently provided off of Lindenwood Road approximately
three-fourths of a mile south of Baxter Road. This access drive is the main entrance to the
landfill and is where all patrons enter and exit the landfill. The weigh station for the landfill is
located approximately 300 feet west of Lindenwood Road, which provides ample stacking area
for any queuing that may occur while trucks are waiting to enter the weigh station. The access
drive feeds the internal circulation system that extends along the north end of the landfill to the
support buildings and the dumping area.

Existing Traffic Volumes

Barton-Aschman Associates, Inc., conducted traffic counts at several intersections in the site area
on Tuesday, May 15, 1990, At two of the intersections, Lindenwood Road and the Winnebago
Reclamation Landfill access drive and Lindenwood Road and Baxter Road, separate truck counts
were also conducted. The traffic counts were conducted during the morning (7:00 to 10:00
A.M.) and evening (2:00 to 6:00 P.M.) peak periods. Summaries of the count data indicate that
the morning and evening peak hours of traffic occur from 7:15 to 8:15 A.M. and 4:15 to 5:15
P.M., respectively. The existing traffic volumes are illustrated in Figures 2 and 3 and
summarized in the Appendix.
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Capacity analyses were conducted utilizing the procedures outlined in the 1985 Highway
Capacity Manual. These procedures use level of service (LOS) as a measure of intersection
performance. The operating LOS for unsignalized intersections is defined in terms of the
reserve capacity for a specific movement. Operation at LOS A is the most favorable, with a
reserve capacity of 400 vehicles or more; while LOS F indicates that there is no reserve
capacity. LOS A and B rarely occur in an urbanized setting during peak time periods. LOS C
is typical of normal operating conditions. During the peak periods, intersection performance is
typically at LOS D, with surges at LOS E or F.

Capacity analyses of existing conditions indicate the following intersection operating levels:

A.M. P.M.

IL 251/Baxter B B
Lindenwood/Baxter A A
U.S. 5I/Baxter A A
Mulford/Baxter A A

Since all intersections operate at LOS A or B, there are no capacity problems under existing
conditions.

Accident data was obtained from the proper agencies for ail the major intersections. These
agencies have indicated that these intersections experience a lower than average accident rate.

Site Traffic Characteristics

In order to properly evaluate future traffic conditions at the proposed site access drives, it was
necessary to determine the traffic characteristics of the proposed site. These characteristics
include the directional distribution and the volume of traffic that will be generated by the site.

Directional Distribution

The directional distribution of future site-generated trips on the external roadway is a function
of several variables. These include the operational characteristics of the street system and the
ease with which drivers can travel over various sections of the road system without encountering
congestion.

The directional distribution of traffic generated by the Winnebago Reclamation Landfill reflects
travel patterns determined from the existing traffic counts. The results of the directional
distribution analysis are presented in Table 1 and illustrated in Figure 4.



DIRECTIONAL DISTRIBUTION FIGURE 4



Table 1
DIRECTIONAL DISTRIBUTION
Direction___________________________Percent
To and from the South on Lindenwood Road 5
To and from the East on Baxter Road 20
To and from the West on Baxter Road _75

Total 100

Site Traffic Generation

The estimate of traffic volumes that will be generated by the proposed expansion was based on
the magnitude and character of its land-use. The proposed expansion consists of a new 31-acre
cell to replace the existing 40-acre cell, which is nearing its capacity. The proposed new cell
would simply replace the existing cell, as a depository of landfill material. Thus, instead of
dumping into the existing 40-acre cell, deliveries will be routed to the new 31-acre cell utilizing
the access system and internal circulation that now serves the site. This change will not affect
the amount of traffic generated by the site.

In fact, records show that over the past several years the traffic generated by the facility has
decreased. Records furnished by the Winnebago Reclamation Landfill indicate that during one
week in March 1987 the landfill received an average of 155 deliveries per day. In comparison,
the survey conducted in April of this year indicated that the landfill now receives an average of
100 deliveries a day. This means that over a three-year period the landfill traffic has decreased
by more than 33 percent.

This reduction in traffic at the landfill can be directly related to the ever-increasing regulations
landfills must comply with. Due to these stricter regulations, the cost of dumping at the landfill
has continued to increase over the years, and this has had a strong impact on the number of
patrons that use the landfill. With strict landfill regulations expected to continue in the future,
it is expected that the landfill traffic will either decrease or remain stable over the years,

Evaluation and Recommendations

In order to evaluate the impact of the proposed expansion, site access facilities and adjacent
intersections were analyzed. This analysis was based on the estimated volumes of through and
site-generated traffic on the roadway network serving the site. From this analysis,
recommendations for site access facilities and roadway improvements were developed.



Site Access

At present, access to the landfill is provided off of Lindenwood Road approximately three-
fourths of a mile south of Baxter Road. Observations at the landfill site have shown that the
drive is more than adequate to handle the truck traffic. The access drive's approximate 30-foot
width and 50-foot curb radius are designed to handle all truck turning movements. Also, the
present design has more than enough space to handle any queuing that may occur while trucks
are waiting at the weigh station. Capacity analyses at the site access intersection indicate
operation at LOS A.

The new 31-acre cell will utilize the same access system and internal circulation that now exists.
Plans call for extending the present internal circulation road around the west end of the existing
cell south to where the new 31-acre cell will be located. This access system and internal
circulation will be more than adequate to handle the traffic movements to and from the facility.

Roadway Improvements

Expansion of the Winnebago Reclamation Landfill will have a negligible effect on traffic in the
site vicinity. Since the expansion will consist of a new 31-acre cell, replacing an existing cell,
no additional new trips are expected to be generated by the facility. Thus, the traffic conditions
of the roadway serving the site will remain at existing levels.

Based on the above analyses and field observations, we have concluded that the existing landfill
has a very minimal impact on the roadway system serving the site. Since the expansion of the
landfill will not generate any additional trips, the existing roadway system will be more than
adequate to handle the landfill traffic. Thus, no roadway improvements are recommended to
accommodate the expansion of the Winnebago Reclamation Landfill.

Conclusions

The expansion of the Winnebago Reclamation Landfill will have a negligible effect on traffic in
the site vicinity. The site is well-situated with respect to the surrounding area road system. The
site access system will allow safe and efficient traffic movements to and from the development,
with minimal interruption to through traffic on the external roadway system.

10
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ROCKFORD IANDFTLL
IJNDENWOOD RD/IAHDFIIi CRIVE
5/15/90

06/14/90
15:55:06

TURNS/TEAPAC - 15-Minute Volume Counts: Movement Totals

Begin
Time

700
715
730
745
800
815
830
845
900
915
930
945

1400
1415
1430
1445
1500
1515
1530
1545
1600
1615
1630
1645
1700
1715
1730
1745

N-Approach
RT

5
4
4
3
2
5
1
1
4
1
6
3

1
4
5
2
4
5
7
2
1
1
2
3
1
0
0
2

TH

1
1
4
1
2
3
4
2
3
2
3
6

3
1
6
4
5
6
6
14
13
10
19
12
10
12
11
7

UT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

E-Approach
RT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

or
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

IT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

S-Approacft
RT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

TH

8
10
14
12
2
6
5
5
5
4
4
3

1
3
2
7
7
10
6
2
4
8
2
4
8
5
5
56

IT

1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
4
2
1
3
4

W-Approach
RT

1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
3
2
2
1
1
1

TH

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

IT

2
4
4
1
4
2
3
5
2
2
1
6

1
3
8
2
3
3
8
9
1
3
3
3
2
1
1
1

int
Total

18
21
28
19
12
18
15
15
16
11
16
20

8
13
23
17
21
26
29
29
21
24
30
28
25
20
21
71
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ROCKPORD LANDFILL
NRG ENTKANCE/LINDENWOOD RD (TRUCKS ONLY)
05/15/90

06/14/90
15:06:38

TURNS/TEAPAC - 15-Minute Volums Counts: Movement Totals

Begin
Time

700
715
730
745
800
815
830
845
900
915
930
945

1400
1415
1430
1445
1500
1515
1530
1545
1600
1615
1630
1645
1700
1715
1730
1745

N-Approach
RT

3
3
2
1
2
4
1
1
2
2
2
3

3
4
4
1
1
4
4
3
1
1
1
1
1
1
1
1

TH

1
1
1
1
1
1
1
1
1
1
2
2

1
1
1
1
2
2
1
7
4
3
6
22
21
20
4
6

LT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

E-Approach
RT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

TH

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

LT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

S-Approach
RT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

TH

1
0
0
0
0
0
0
0
0
0
0
0

0
0
1
0
0
0
0
0
0
0
0
0
1
0
0
0

LT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

W-Approach
RT

1
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

TH

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

LT

0
4
3
0
2
3
3
3
1
2
1
3

6
4
7
1
1
2
4
4
3
0
1
0
1
0
0
0

Int
Total

6
8
6
2
5
8
5
5
4
5
5
8

10
9
13
3
4
8
9
14
8
4
8
23
24
21
5
7



ROCKFORD lANDFILL
BAXTER RD/LINDENWOOD RD
5/15/90

06/14/90
15:08:18

TURNS/TEAPAC - 15-Minute Volume Counts: Movement Totals

Begin
Time

700
715
730
745
800
815
830
845
900
915
930
945

1400
1415
1430
1445
1500
1515
1530
1545
1600
1615
1630
1645
1700
1715
1730
1745

N-Approach
RT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

TH

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

LT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

E-Approach
RT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

TH

8
13
15
15
14
8
11
10
4
10
5
7

4
5
9
5
11
13
7
14
7
13
18
17
19
8
7
11

LT

0
3
0
2
2
1
0
1
3
0
3
2

3
1
1
3
4
1
1
1
2
1
1
1
1
0
2
2

S-Approach
RT

0
1
2
1
1
0
5
2
0
0
1
2

2
1
1
1
2
2
i
i
0
2
1
1
0
1
0
1

TH

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

LT

11
14
15
11
6
8
3
11
13
1
5
11

11
5
15
2
7
10
13
9
6
5
7
5
12
2
6
5

W-Approach
RT

4
5
3
2
2
7
4
4
5
1
6
7

9
9
4
5
5
11
12
15
12
14
18
7
11
11
8
6

TH

8
7
9
3
3
5
6
5
13
5
13
10

6
5
5
11
5
12
7
16
5
19
11
9
25
5
10
5

LT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Int
Total

31
43
44
34
28
29
29
33
38
17
33
39

35
26
35
27
34
49
41
56
32
54
56
40
68
27
33
30
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POCKFDRD LANDFILL
BAXIEEVI2NDWOOD (BIG TRUCKS ONLY)
5/15/90

06/14/90
15:08:45

TURNS/TEAPAC - 15-Minute Volume Counts: Movement Totals

Begin
Time

700
715
730
745
800
815
830
845
900
915
930
945

1400
1415
1430
1445
1500
1515
1530
1545
1600
1615
1630
1645
1700
1715
1730
1745

N-Approach
RT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

TH

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

ur
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

E-Approach
RT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

TH

2
2
5
3
4
4
0
2
1
3
1
0

0
2
1
1
6
4
3
2
1
2
4
3
4
3
1
6

UT

1
2
0
1
1
1
1
0
1
0
1
2

3
0
0
0
2
1
0
0
0
0
0
1
0
0
0
0

S-Approach
RT

0
1
2
0
0
0
3
1
0
0
1
1
1
0
0
0
1
2
0
0
0
0
0
0
0
0
0
0

TH

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

ur
0
3
2
1
2
2
2
2
1
2
1
0

6
1
3
5
2
0
4
5
3
0
1
0
2
0
0
0

W-Approach
RT

3
2
1
1
1
4
1
0
2
1
1
1

3
8
1
1
1
5
3
3
0
2
0
0
0
1
0
0

TH

2
0
2
1
0
3
3
2
3
0
5
4

1
1
3
3
1
2
2
1
1
1
0
0
2
1
0
0

LT
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Int
Total

8
10
12
7
8
14
10
7
8
6
10
8

14
12
8
10
13
14
12
11
5
5
5
4
8
5
1
6

15



ROCKFORD IANDFTLL
BAXTER/251
5/15/90

06/14/90
15:09:58

TURNS/TEAPAC - 15-Minute Volume Counts: Movement Totals

Begin
Time

700
715
730
745
800
815
830
845
900
915
930
945

1400
1415
1430
1445
1500
1515
1530
1545
1600
1615
1630
1645
1700
1715
1730
1745

N-Approach
RT

1
3
1
3
3
6
1
2
2
4
2
2

5
2
5
2
5
6
4
5
9
2
6
6
4
5
6
4

TH

23
14
15
15
23
11
14
22
19
20
12
12

16
28
24
28
22
33
43
50
23
36
42
34
40
46
35
21

ur
6
2
6
3
3
6
3
3
8
4
14
13

8
9
11
5
9
10
12
16
18
17
23
13
16
16
14
5

E-Approach
RT

9
12
22
17
5
10
3
13
7
5
7
10

9
8
8
14
6
15
12
16
10
6
8
13
18
7
8
8

TH

10
9
15
12
8
9
10
2
4
8
4
6

5
4
7
3
8
11
7
9
5
6
13
8
7
5
7
8

Iff

1
0
2
1
2
0
1
3
2
0
2
1

0
1
2
0
1
2
0
0
2
2
3
3
3
2
0
2

S-Approach
RT

3
0
0
0
0
2
0
1
1
1
1
0

2
1
2
0
1
2
3
0
1
0
0
2
1
0
1
1

TH

17
32
32
30
16
24
20
17
16
18
23
28

24
24
23
24
26
28
22
28
14
16
25
31
20
26
19
22

LT

15
25
13
15
9
13
9
8
2
8
9
7

3
13
13
9
10
13
11
14
10
7
10
10
8
8
14
6

W-Approach
RT

8
4
11
4
4
2
2
3
10
2
6
8

10
6
13
13
13
7
19
13
16
12
16
16
22
20
11
6

TH

7
8
9
2
1
7
3
4
6
9
6
4

4
4
4
4
2
11
7
11
9
12
11
15
13
10
6
7

Iff

5
7
6
5
9
1
3
4
6
1
3
1

3
4
0
1
3
3
6
3
3
2
6
3
8
2
4
1

Int
Total

105
116
132
107
83
91
69
82
83
80
89
92

89
104
112
103
106
141
146
165
120
118
163
154
160
147
125
91

16



PDCKPORD LANDFILL
BAXTER RD/SOJIH HYW. 51
5/15/90

06/14/90
15:07:02

TURNS/TEAPAC - 15-Minute Volume Counts: Movement Totals

Begin
Time

700
715
730
745
800
815
830
845
900
915
930
945

1400
1415
1430
1445
1500
1515
1530
1545
1600
1615
1630
1645
1700
1715
1730
1745

N-Approach
RT

1
0
0
2
1
3
3
2
1
0
0
1

1
1
3
0
2
5
2
3
2
3
2
3
2
1
3
0

TH

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

LT

1
0
1
0
0
0
2
0
0
0
1
1
0
1
0
1
2
1
4
1
2
1
2
1
3
3
0
0

E-Approach
RT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

TH

9
12
12
13
13
9
11
4
5
12
6
9

7
8
7
11
17
12
12
7
12
10
17
14
16
6
11
12

nr
3
8
5
2
3
4
0
4
1
1
2
3

0
5
2
2
2
2
7
5
7
1
4
1
3
5
3
1

S-Approach
RT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

TH

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

LT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

W-Approach
RT

5
2
9
4
1
2
4
2
5
4
8
6

4
4
5
1
2
0
2
3
3
9
4
7
7
1
2
6

TH

3
5
4
3
4
3
4
4
3
9
3
10

8
5
5
5
5
9
13
7
11
8
9
8
11
7
6
6

IT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Int
Total

22
27
31
24
22
21
24
16
15
26
20
30

20
24
22
20
30
29
40
26
37
32
38
34
42
23
25
25

17



ROCKFURD IANDFILL
BAXTER RD/NORTH HYW 51
5/16/90

06/14/90
15:07:49

TURNS/TEAPAC - 15-Minute Volume Counts: Movement Totals

Begin
Time

700
715
730
745
800
815
830
845
900
915
930
945

1415
1430
1445
1500
1515
1530
1545
1600
1615
1630
1645
1700
1715
1730
1745

N-Approach
RT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

TH

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

ur
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

E-Approach
RT

0
1
1
1
1
2
1
2
0
0
1
0

1
1
1
0
0
1
2
2
3
1
0
0
0
0
0

TH

7
16
9
9
12
12
2
8
6
8
5
12

10
7
9
11
9
8
11
5
7
1
9
9
2
6
5

LIT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

S-Approach
RT

6
3
9
5
1
2
0
10
6
5
3
5

3
2
3
2
1
5
4
4
3
2
3
1
3
5
4

TH

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

nr
6
4
6
5
4
7
3
2
0
4
2
1

1
2
6
3
6
4
2
4
4
10
12
9
18
7
4

W-Approach
KT

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

TH

4
4
2
3
2
2
0
0
3
8
1
8

5
4
5
6
8
8
5
17
12
12
12
10
7
13
6

nr
i
3
1
1
2
4
1
4
0
1
3
2

1
2
0
3
3
5
1
0
2
4
1
0
2
2
3

Int
Total

24
31
28
24
22
29
7
26
15
26
15
28

21
18
24
25
27
31
25
32
31
30
37
29
32
33
22

13



ROCKFORD lANDFILL
BAXTER/MULFORD
5/15/90

06/14/90
15:11:23

TURNS/TEAPAC - IS^linute Volume Counts: Movement Totals

Begin
Time

700
715
730
745
800
815
830
845
900
915
930
945

1400
1415
1430
1445
1500
1515
1530
1545
1600
1615
1630
1645
1700
1715
1730
1745

N-Approach
KT

6
9
3
2
6
3
2
3
6
2
4
6

3
4
1
3
6
3
4
7
5
3
4
3
7
4
3
1

TH

1
4
8
3
7
1
5
5
1
3
2
1

4
3
7
6
3
2
8
8
8
12
9
10
16
6
12
5

LT

0
0
0
0
1
0
1
0
1
0
0
2

0
2
3
0
1
1
1
3
0
4
2
0
1
0
0
1

E-Approach
RT

0
0
1
0
0
1
0
0
1
0
1
0

2
0
1
2
0
0
0
0
0
0
0
3
0
0
1
2

TH

4
0
4
4
5
4
6
3
2
2
1
2

3
6
4
7
5
6
6
5
6
6
7
2
4
3
7
3

LT

2
1
1
1
0
0
1
1
0
2
0
2

1
1
2
1
1
0
2
1
1
2
1
2
4
2
2
0

S-Approach
RT

0
1
0
0
0
1
1
1
0
2
0
0

1
1
1
1
1
1
0
3
1
0
1
2
1
1
3
5

TH

5
9
7
4
8
4
8
2
10
5
3
8

5
8
2
5
4
7
6
9
7
8
6
10
16
6
5
6

LT

1
3
2
2
2
2
3
0
2
0
1
1

1
1
0
1
1
0
1
1
2
3
0
3
1
0
0
1

W-Approach
KT

0
1
0
0
0
1
0
0
2
0
0
0

1
0
2
0
0
1
1
1
4
5
4
5
3
2
1
0

TH

5
2
2
1
0
1
2
4
4
4
1
7

2
2
2
3
3
4
6
6
3
2
0
7
9
8
3
5

LT

3
4
6
5
2
2
1
6
6
8
2
3

2
4
2
5
3
1
5
3
6
3
8
8
7
7
7
5

Int
Total

27
34
34
22
31
20
30
25
35
28
15
32

25
32
27
34
28
26
40
47
43
48
42
55
69
39
44
34
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APPENDIX 2

Site Transportation Plan Map
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NOTES:

1) THE WAIN SERVICE CORRIDORS. TRANSPORTATION ROUTES, AND ACCESS
ROADS TO THE FAC LITY ARE IL 251, US 51. UULFORD ROAD. BAXTER
ROAD, AND LINDENV.'OOD ROAD.

AS NECESSARY, SIGNS WILL BE POSTED TO DIRECT DELIVERY VEHICLES TO
THE APPROPRIATE FILLING AREA.

TO FACILITATE ACCESS ACROSS THE RUNOFF DITCHES. TEMPORARY
CULVERTS WILL BE USED. THESE CULVERTS WILL NOT
IMPEDE THE 25 YEAR - 24 HOUR STORM.

ALTHOUGH ACCESS <S AVAILABLE BY PUBLIC ROADS, TO FACILITATE MORE
IMMEDIATE ACCESS ~0 THE BORROW AREA WEST OF KILLBUCK CREEK,
A BORROW ACCESS ROAD AND CREEK CROSSING MAY BE CONSTRUCTED.
THE NECESSARY ILLINOIS DEPARTMENT OF TRANSPORTATION PERMrTS
WILL BE OBTAINED BEFORE ANY CONSTRUCTION IN THE 100 YEAR
FLOODPLAiN WOULD PROCEED.

APPROXIMATE SCALE (fQ

0 220 440 880

WINNEBAGO RECLAMATION SERVICE, INC.
ROCKFORD. WINNEBAGO COUNTY, ILLINOIS
SCALE: AS. SHOWN APPROVED BY:

DRF

REVISED:

EUL

DRAWN BY: DJM

DESIGNED BY: DRF

ANDREWS ENVIRONMENTAL ENGINEERING, INC.
3535 MAYFLOWER BOULEVARD
SPRINGFIELD, ILLINOIS 62707 (217) 787-2334

SITE TRANSPORTATION PLAN MAP
DRAWING NUMBER
90-114-T!
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Site Capacity and Operating Life Calculations
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SITE CAPACITY AND OPERATING LIFE CALCULATIONS

Given:

1. All volume calculations are based on the final grades depicted on Sheet B-3 of the site
developmental drawings.

2. All volumes calculations represent total airspace. Final cover and daily/intermediate cover
are not taken into account.

2. AH volume calculations were performed using AutoCAD Release 13 v. C4 and Softdesk
Earthworks Release 7, Average End method. The volumes reported are the average of
two calculations, one using east-west sections and one using north-south sections,
rounded to the nearest hundred cubic yards. The grid method was also used to verify the
results.

Calculations:

Volume 1

The total increase in airspace for the final grades permitted under 35 IAC 807 to the proposed
final grades depicted on Sheet B-3 was calculated. The final grades permitted under 35 IAC 807
are depicted in Figure 1.

Total Airspace: 1,629,000 c.y.

Volume 2

The total remaining airspace as of November, 1995 was calculated using the existing topography
on Sheet B-1 and the proposed final grades depicted on Sheet B-3.

Total Airspace: 1,818,700 c.y.

Site Life

The site life was calculated using the remaining airspace and assuming a waste acceptance rate
of 575 tons per day. The average density of as-received waste was assumed to be 600 Ib/c.y.
The final cover volume calculations are detailed in Attachment 21 (Clay Soil Availability
Calculations) and the daily/intermediate cover volume was assumed to be 5% of the remaining
airspace minus the final cover volume.

Remaining Airspace (as of November, 1995): 1,818,700 c,y.
Final Cover Volume: 300,600 c.y.
Daily Cover Volume 75.900 c.y.

Total Refuse Capacity: 1,442,200 c.y.



Operating Days per Year 286 days
Gate Refuse Received per Day 1,917 c.y.
Gate Refuse Received per Year 548,167 c.y.
Airspace Consumed per Year 274,083 c.y.

(in-place, assume 2:1 compaction ratio)

Site Life (as of November, 1995): 1,442,000-274,083= 5.3 years

Therefore, the unit has a remaining site life of less than 5.3 years and will stop accepting refuse
near the early in the year 2001. Closure will continue throughout the year 2001.



PERMITTED 807 CONTOURS
SCALE; 1" = 100'

ANDREWS ENVIRONMENTAL ENGINEERING INC
3535 MAYFLOWER BOULEVARD
SPRlNGflELO. ILLINOIS 62707
(217)787-2334 FAX {217)787-9495

PLANS PREPARED FOR
WINNEBAGO RECLAMATION SERVICE. INC.

ROCXFORO, W1NNESAGO COUNTY, ILUNCXS
35 IAC 807 FINAL COUNTGURS
USED IN VOLUME CALCULATION

DRAWN BY:
DE3GNED BY: VM
APPROVED BY- EML

PROJECT JI90-i14
HLE JRCURE1

SHEET NUMBER

FIGURE 1
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FIRE CONTROL AND SAFETY PLAN

INTRODUCTION

The Fire Control and Safety Plan describes the measures that will be taken in terms of accident
prevention, fire safety, and response to spills and operation accidents.

ACCIDENT PREVENTION PLAN

Winnebago Reclamation Service, Inc. will continue an aggressive program of Accident Prevention
extending through the active site operation, closure and post-closure periods. The following
outline of the plan discusses principal aspects of the program:

Accident Prevention During Active Site Operation

The active site operation period extends through the date of final closure. During this time
traffic bearing waste materials, and potentially, other vehicle movements, including
vehicles going to NRG Technologies, Inc. and a proposed resource recovery facility will
enter and leave the site. All traffic will approach the facility along Lindenwood Road.
Based upon a study performed by Barton-Aschman Associates, Inc., the site's access
system will allow safe and efficient traffic movements to and from the site.

The site includes a site access road extending from the disposal area to Lindenwood
Road. In excess of one-fourth mile of this road is asphalt-paved, allowing trucks exiting
the disposal area to shed mud before entering the public roadway. Rumble strips will also
be installed on the asphalt roadway. In addition, the site operator will maintain equipment
at the site capable of cleaning mud from the roadways. This equipment will be used as
necessary to maintain safe conditions on-site and at the site entrance.

No scavenging will be allowed on the landfill. Notice will be posted at the site entrance.
Also, during icy conditions, traction and/or deicing agents will be used as appropriate.
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Accident Prevention During Post-Closure

The site operator will maintain and monitor the site for a period of at least thirty years after
closure of the landfill in accordance with 35 (AC 814.302. During this period the site will
occasionally require work by endloaders, trucks, dozers and other heavy equipment. The
same procedures as used during the active site life will be used during post-closure to
prevent mud-tracking onto public roads.

Equipment Operating Safety

The following safety procedures will be used when operating equipment:

Check equipment before starting
Use steps and hand holds
Keep steps clean
Inspect area before moving

Operate from driver's seat
Wear seat belts
Never mount moving equipment
Authorized passengers only
Keep bucket or blade low
Check blind areas
Keep enough clearance
Avoid sidehill travel
Avoid excessive speed
Do not crush sealed containers
Go carefully over bulky items
Check work area
Park on level ground
Lower attachments to ground when parked
Never jump from equipment

Attachment 24 May. 1996
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Avoid leaving equipment unattended
Always have adequate lighting
Clean equipment before repairing
Remain in seat during equipment adjustments
Use of audible vehicle reverse movement warning devices
Be aware of ground personnel

FIRE SAFETY PLAN

Several steps will be taken to minimize the threat of fire at the subject facility. These will include
but not be limited to, restricting public access, checking incoming loads for igniteability, monitoring
equipment for overheating, prohibiting smoking of personnel and guests of the landfill, and
maintaining a gas detection system. Each of these items is discussed below.

Restricting Public Access

The means for controlling site entry will include the use of natural barriers or a minimum
4-ft high fence. The site's entrance road is controlled by a gate which is locked when

unattended. An attendant is stationed in a gatehouse located just inside the gate of the
facility. All individuals who enter the site are required to identify themselves and receive
permission to proceed to any other portion of the facility.

These measures are adequate to prevent unauthorized access to the facility during its
daily operational hours as well as closed hours. Signs identifying hours of operation,
visitor information, safety policies, littering, and prohibited waste types are posted at the

site entrance. Other signs will be posted to direct traffic within the facility as necessary.

Load Checking

Checking of the incoming loads in accordance with 35 IAC 811.323 is discussed in the
Load Checking Program in the accompanying Operating Plan. To prevent fires, all
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incoming trucks will be observed at the gatehouse for smoke and/or any other indicators
of potential fires. Since most packer trucks are tightly compacted, fires are generally
smothered. However, if a load is suspected to be on fire, it will be dumped and the fire
will be extinguished in accordance with the Fire Fighting Plan.

Prohibition of Smoking

Because combustible materials will be exposed, smoking will be prohibited at the active
working fill face of the landfill. Also, since the natural biodegradation process which
occurs within landfills produces methane gas, smoking by any person in an area where
gas may accumulate will be prohibited. Signs will be displayed around the site as
appropriate.

Gas Collection System

The existing landfill unit utilizes an active collection system that will minimize the likelihood
of accidental fires due to the production of methane gas.

RESPONSE TO SPILLS AND OPERATIONAL ACCIDENTS

While it is not expected that emergency situations will occur due tc ihe preparedness and
prevention methods, this plan outlines procedures for prompt and effective responses. Included
with this plan are:

1. Procedures to follow in case of fire;

2. Procedures to follow in case of injury;

3. Procedures to follow in case of a spill; and

4. Responsibilities of the Emergency Coordinator
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The Emergency Coordinator and an Assistant Emergency Coordinator for this site will be persons
trained in fire-fighting and first aid or emergency medical treatment. The Emergency Coordinator
or Assistant Emergency Coordinator will be available to the facility through two-way
communications or by telephone at all operating hours.

Fire Fighting Plan

If a fire should develop, the following plan will be implemented. If a load which is on fire
is received, the load should be dumped away from the landfill and the fire will be
extinguished with soil, water, or fire extinguishers. Most loads will first be processed at
a resource recovery facility where most ignited materials, if present, will be detected and
extinguished. If a fire should develop at the recovery facility, extinguishers, water hose(s),
and a sprinkler system will be available to extinguish it If at anytime a fire cannot be
safely and promptly extinguished and/or the burning incoming load cannot be safely
unloaded, outside emergency assistance will be summoned.

To facilitate fire fighting, the following equipment is available for use:

1. Telephones at the facility

2. Fire extinguishers (30 dry chemical extinguishers)

3. High capacity 220 gpm industrial hydrant

4. 370,000 gallon fire protection pond

A fire of any type which occurs at the facility should be immediately reported to the
Emergency Coordinator or the Assistant Emergency Coordinator. A description of the fire
including the location and extent, as well as any immediate threat to life or property,
should be given. The judgement as to whether the fire can be controlled by the landfill
personnel or whether outside assistance is required will be made by the Coordinator.
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Procedures to Follow In Case of an Injury

In case of personal injury the following steps are to be taken:

1. Immediately notify the Emergency Coordinator or the Assistant Emergency
Coordinator;

2. If the injury is minor, apply first aid or emergency medical treatment and take the
injured party to a hospital or other medical facility for observation, if warranted.

3. If the injury is major or indeterminate, the hospital or other medical facility will be
immediately notified, an ambulance or other emergency unit will be summoned. First
aid, CPR, or other procedures will be given by a person qualified to do so, if
appropriate.

Procedures to Follow In Case of a Spill

If a spill occurs at, or in the vicinity of the site, it is the duty of the site operator to render any
possible assistance to prevent any threat to public health or welfare, property, or to the
environment. Toward that goal, the site operator will make available any equipment and
personnel needed to assist in proper removal of spilled material. Also, there will be a supply
of absorbent material maintained at the facility to capture any spilled liquid.

The Emergency Coordinator or Assistant Emergency Coordinator will be advised of any spill
which occurs at, or in the vicinity of, the facility and will make the decisions necessary to
implement any assistance.

Responsibilities of the Emergency Coordinator

The Emergency Coordinator, or the Assistant Emergency Coordinator, is responsible for
organizing any emergency response measures and must be familiar with all prevention and
response plans as well as all equipment, supplies, operations, and activities at the facility.
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Whenever there is an imminent or actual emergency, the Emergency Coordinator must
immediately:

1. Notify on-site personnel who might be affected;

2. Notify governmental agencies if assistance is needed;

3. Identify the character, source, and extent of the threat;

4. Assess possible hazards to human health, safety, or to the environment;

5. Take reasonable steps to insure that fires, spills, or other accidents do not occur, or
that proper responses are taken if they do occur; and

6. Report any fires, accidents, spills, or other occurrences which threaten health, safety,
or the environment to the appropriate governmental agencies.

Emergency Contacts

The telephone numbers of the Emergency Coordinator, Assistant Emergency Coordinator,
appropriate fire, police and rescue squads will be posted at all telephones at the facility and
updated regularly.

Response Agencies Notification

Organization Telephone

New Mitford Fire Department (815) 874-2456
Winnebago County Sheriffs Department (815) 987-5800
Winnebago County ESDA (815) 987-5990
State ESDA (217) 782-7860
National Response Center (800) 424-8802
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Chemtrec (800) 424-9300
Ambulance (New Milford) (815) 874-2456
Hospital (Swedish American Hospital) (815) 968-4400
Doctor (Southridge Immediate Care Clinic) (815) 226-0966
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MAINTENANCE PLAN

INTRODUCTION

Maintenance will be provided on the equipment and various systems to be used at the site. This
will include, but not necessarily be limited to, the following:

Heavy Equipment
Pump Equipment
Safety Equipment
Fire Control and Fighting Equipment
Communications Equipment
Leachate Collection, Transfer and Storage Systems
Gas Monitoring and Detection Systems
Groundwater Monitoring System
Daily, Intermediate and Final Cover Systems
Drainage and Erosion Control Systems
Fencing and Gates
Roads

In addition to this Plan, please refer to the Post Closure Care Plan in accompanying Attachment
20 for details regarding long-term maintenance activities.

EQUIPMENT

All equipment will be inspected and maintained in accordance with the manufacturer's
recommendations. A schedule will be established and followed for conducting recommended
routine preventative maintenance such as changing filters, changing and/or adding lubricants,
introducing antifreeze, etc. Standby equipment will be cleaned, recharged etc. as appropriate as
soon as practical after each use to maintain its ready standby capability. Equipment and
associated appurtenances will be repaired or replaced as soon as practical after found to be faulty
or worn out.
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LEACHATE SYSTEMS

The leachate collection, transfer, and storage systems will be inspected at least quarterly. Any
observed damage or deficiencies will be repaired as appropriate and practical after detection.
At least on an annual basis, the leachate collection and piping system will be inspected for
evidence of clogging. On an as needed frequency, the drainage piping will be cleaned. For
additional information regarding leachate management system maintenance, see the Leachate
Management Plan provided in accompanying Attachment 13.

MONITORING SYSTEMS

The gas monitoring probes and groundwater monitoring wells will typically be sampled annually
and quarterly, respectively. If during any sampling event it is discovered the probe/well has been
damaged such that sample collection is prevented or impaired, it will be repaired or replaced as
soon as practical. The continuous methane detection devices in buildings and outdoor ambient
air methane monitoring devices are considered equipment and will be maintained as such.

COVER SYSTEMS

Daily and intermediate cover soils are to be tightly compacted to minimize erosion. Also, to the
extent practical, drainage should be diverted away from areas of daily/intermediate cover. If daily
cover is damaged during the night due to excessive direct precipitation from a major storm,
additional filling with daily cover and/or daily cover restoration will occur during the next day's
operation. The integrity of intermediate cover should also be checked occasionally and especially
following major storms and prolonged or rapid snow melt. Any intermediate cover that becomes
excessively eroded or damaged should be regraded and compacted, as necessary, as soon as
practicable to ensure that waste is covered at all times.

The clay low permeability layer of the final cover will resist erosion because of it's compaction.
In addition, the compacted final cover will receive a protective soil layer and vegetative cover.
Furthermore, cross-plowing or use of an excelsior blanket in conjunction with seeding will be
provided on the finished surface to control erosion. The integrity of the final cover should be
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checked on at least a quarterly basis. Any eroded or damaged area in the final cover should be
promptly repaired. The erosion of cover from the surfaces of the landfill where vegetation has
not yet been established will be controlled by mulching, placement of straw bales, and/or other
appropriate erosion control techniques.

As part of the normal maintenance activities, the site will be monitored for settlement. If areas
of differential settling are observed which could cause ponding of water on the cover, additional
soil cover wilt be applied to eliminate the depression. Alternatively, if the site is still active, the
cover soil may be removed, additional waste placed and the cover re-applied.

DRAINAGE/EROSION CONTROL SYSTEMS

All runoff collection and diversion ditches, and culverts will be inspected at least quarterly for
siltation and erosion. As necessary, these structures will be cleaned, regraded, relined, riprapped,
etc. to restore design capacities and correct problem areas as soon as practicable.

Following each major rainfall or rapid snowmelt, all erosion control devices such as straw bale
dikes, silt fences, etc. will be inspected. As necessary, silt accumulations will be removed and
the devices repaired, expanded, etc. to maintain adequate erosion/stltation control and runoff
water quality.

FENCING AND GATES

Fencing and gates used to restrict access to the site will be inspected on each day of operation
to ensure their continued integrity. Any evidence of collapse or damage will be repaired as soon
as practical, and as necessary, temporary fencing, security services etc. utilized to ensure
prevention of unauthorized access to the site and open fill face at all times.
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ROADS

On-site roadways used for waste deliveries will be kept in as safe as practical operating condition
at all times. Mud accumulations should be cleaned off daily, if necessary. Roads will be graded
and/or potholes filled as necessary to keep the surface free from abrupt irregularities. Any debris
that falls from incoming vehicles will be promptly removed and disposed of in the working face.
Snow removal will be employed during and/or following heavy snowfalls as necessary and
practical. Also, during icy conditions, traction and/or deicing agents will be used as appropriate.
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